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This Groundwater Sampling and Analysis Program Third Quarterly Groundwater Monitoring
Report was prepared for the Air Force Center for Environmental Excellence (AFCEE) to describe
the basewide quarterly groundwater monitoring event conducted at Naval Air Station Fort Worth
Joint Reserve Base, Carswell Field, Texas, during January 1998. The work has been conducted
under Contract No. F41624-95-D-8005-0007, Delivery Order No. 07, issued to HydroGeoLogic,
Inc. (HydroGeoLogic). The AFCEE Contracting Officer's Representative is Joseph Dunkle.
HydroGeoLogic's Program Manager is James Costello.

Activities described by this Quarterly Groundwater Monitoring Report were performed in
accordance with HydroGeoLogic's pre-draft Groundwater Sampling and Analysis Plan
(HydroGeoLogic, 1997b), the draft Basewide Quality Assurance Project Plan (HydroGeoLogic,
1997a), and AFCEE-approved modifications.

—

U.S. Air Force Center for Environmental Excellence
F\fldiv,thI\AFCEE\DO7\Dft QIy Rp\RO7-98.96Owpd VW HydrnQoLogiC. Inc. 7117/98
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1.0 INTRODUCTION

Groundwater monitoring at Naval Air Station Fort Worth Joint Reserve Base (NAS Fort Worth
JRB), Texas, has been performed to provide a basis for development and implementation of
remedial actions under the Air Force Installation Restoration Program. This report summarizes
the first of four scheduled quarterly sampling events for 1998, performed in January 1998, in
accordance with the pre-draft Groundwater Sampling and Analysis Plan (GSAP) (HydroGeoLogic,
1997b) and the draft Basewide Quality Assurance Project Plan (QAPP) (HydroGeoLogic, 1997a),
to characterize the presence and extent of groundwater contamination and potential surface water
contamination.

1.1 SOLID WASTE MANAGEMENT UNITS AND AREAS OF CONCERN

Since 1942, most hazardous waste generated through operations and activities at NAS Forth Worth
JRB has been disposed of in landfills, reused on base, or processed through the Defense Property
Disposal Office for off-base recycling or disposal. Since 1984, many waste management areas,
such as landfills, fire training areas, oil/water separators, and other waste accumulation areas,
have been investigated. A total of 68 solid waste management units (SWMUs) and one area of
concern (AOC) were identified as part of a Resource Conservation and Recovery Act (RCRA)
facility assessment (RFA) conducted for the former Carswell Air Force Base (A.T. Kearney,
1989).

In February 1991, the Texas Natural Resource Conservation Commission (TNRCC) (formerly
Texas Water Commission) issued Carswell Air Force Base a RCRA Hazardous Waste Part B
Permit (HW-50289), which described the requirements and procedures for site investigation
(Texas Water Commission, 1991). The permit also required RCRA facility investigations (RFTs)
at a number of the previously identified SWMUs, Subsequent site inspections identified an
additional 15 AOCs at the site. According to TNRCC correspondence, RFIs were later required
for many of these AOCs as well as for additional SWMUs. Many of the AOCs (TNRCC, 1995).
In 1995, the TNRCC issued a letter designating which SWMTJs and AOCs required no further
action. A total of 17 SWMUs and 1 AOC required no further action as long as there was no
evidence of releases (TNRCC, 1995). All SWMUs and AOCs currently identified at NAS Fort
Worth JRB are listed in Tables 1.1 and 1.2. The locations of the active SWMUs and AOCs are
shown on Figure 1.1

Portions of the facility are subject to Air Force Base Realignment and Closure (BRAC)
management, while other portions are managed by the Air Force Center for Environmental
Excellence (AFCEE) under the Defense Environmental Restoration Account (DERA). These
management responsibilities are included in Tables 1.1 and 1.2. The reader should refer to the
Site Characterization Summary Informal Technical Information Report (CH2M Hill, 1996) and the
Compliance Plan Application (Waste Policy Institute, 1997) for more information on the
description and status of individual SWMUs and AOCs.

U.S. Air Force Center for Environmental Excellence
Qrtly Rpt\R07-98.960.wpd 11 HydroGoLogi. Inc. 7/17/98
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TabIel.1 432 15
Solid Waste Management Units (SWMUs) at NAS Fort Worth [RB

SWMU - - Description - - OPR

1 Pathological Waste Incinerator (NFA) BRAC——
2 Pathological Waste Storage Shed (NFA) - BRAC

3 Metal Cans (NFA) BRAC

4

5
Facility Dumpsters (NFA) BRAC

Building 1626 Waste Accumulation Area DERA

6 Building 1628 Wash Rack and Drain DERA

7 Building 1628 Oil/Water Separator DERA

8 Building 1628 Sludge Collection Tank DERA

9 Building 1628 Work Station Waste Accumulation Area (NFA) DERA

10 Building 1617 Work Station Waste Accumulation Area (NFA) DERA

11 Building 1617 Waste Accumulation Area DERA

12

-
Building 1619 Waste Accumulation Area DERA

13 Building 1710 Visual Information Center Work Station Waste Accumulation Areas DERA

14 Building 1060 Bead Blaster Collection Tray (NFA) DERA

15 Building 1060 Paint Booth Vault (NFA) DERA

16 Building 1060 Waste Accumulation Area DERA

17 Landfill No.7 DERA

- 18 Fire Training Area No. 1 (NFA) BRAC

19 Fire Training Area No. 2 BRAC/DERA

20 Waste Fuel Storage Tank BRAC/DERA

21 Waste Oil Tank BRACI'DERA

22 Landfill No. 4 BRAC

23 Landfill No. 5 BRAC

24 Waste Burial Area BRAC

25 Landfill No. 8 BRACI'DERA

26 Landfill No. 3 DERA

27 Landfill No. 10 DERA

28 Landfill No. I DERA

DERA29 Landfill No. 2

30 Landfill No. 9 DERA

31 Building 1050 Waste Accumulation Area DERA

32 Building 1410 Waste Accumulation Area DERA

33 Building 1420 Waste Accumulation Area DERA

34 Building 1194 Waste Accumulation Area DERA

35 Vehicle Refueling Shop (Building 1194) Oil/Water Separation System DERA

36 Building 1191 Waste Accumulation Area DERA

37 Vehicle Maintenance Shop (Building 1191) Oil/Water Separation System DERA

38 Building 1269 PCB Transformers Building (NFA) DERA

39 Building 1643 Waste Accumulation Area DERA

40 Building 1643 OillWater Separation System DERA

41 Building 1414 OillWater Separation System, Field Maintenance Squadron Aerospace
Ground Equipment

DERA

42 Ruildin 1414 Waste Accumulation Area DFRA

—

l-lydroGoLogi. Inc. 7117198

U.S. Air Force Center for Environmental Excellence
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Table 1.1 (continued) 3 2 1 6

Solid Waste Management Units (SWMUs) at NAS Fort Worth JRB

Description OPR
43 Building 1414 Non-destructive Inspection Waste Accumulation Point (NFA) DERA
44 Building 1027 Oil/Water Separation System at the Aircraft Washing Hangar DERA
45 Building 1027 Waste Oil Tank Vault at the Aircraft Washing Hangar DERA
46 Building 1027 Waste Accumulation Area (NFA) DERA
47 Building 1015 Jet Engine Test Cell Oil/Water Separator DERA
48 Building 1048 Fuel Systems Shop Floor Drains (NFA) DERA

49 Aircraft Washing Area No. I DERA

50 Aircraft Washing Area No. 2 DERA

Building 1190 Central Waste Holding Area DERA
52 Building 1190 Oil/Water Separation System DERA

53 Storm Water Drainage System DERA

54 Storm Water Interceptors DERA

55 East Gate Oil/Water Separator DERA
56 Building 1405 Waste Accumulation Area (NFA) DERA

57 Buildings 1432/1434 Waste Accumulation Area (NFA) DERA

58 Pesticide Rinse Area BRAC
.

Building 8503 Weapons Storage Area Waste Accumulation Area BRAC

Building 8503 Radioactive Waste Burial Site BRAC

Building 1320 Power Production Maintenance Facility Waste Accumulation Area DERA

Landfill No. 6 DERA

Entomology Dry WellFA) DERA

French Tfnderdrain System BRAG' DERA

Weapons Storage Area Disposal Site (NFA) BRAC

Sanitary Sewer System BRAC/DERA

Building 1340 Oil/Water Separator BRAC/DERA

POL Tank Farm BRAC/DERA

Notes:
NFA = no further action
OPR = office of primary responsibility
PCB = polychiorinated biphenyls

U.S. Air Force Center for Environmental Excellence
F\Dlivcbk,\AFCEE\DO7\Drft Qrcly RpARO7-99.960.wpd 13 HydroGeoLoft. Inc. 7/17/98



Table 1.2
Areas of Concern (AOCs) at NAS Fort Worth JIU3 432 1 7

- AOC Description OPR
1 Former Base Service Station/Former Base Gas Station BRAC/DERA

2 Airfield Groundwater DERA

3 Waste Oil Dump (NFA) DERA

4 Fuel Hydrant System DERA

5 Grounds Maintenance Yard
-

BRAC

6 RV Storage Area DERA

7 Former Base Refueling Area DERA

8 Aerospace Museum BRAC

9 Golf Course Maintenance Yard BRAC

10 Oil/Water Separator DERA

11 Oil/Water Separator DERA

12 Oil/Water Separator DERA

13 Oil/Water Separator DERA

14 Unnamed Stream BRAC

15 Storage Shed DERA--—
16 Family Camp

Notes:
OPR = office of primary responsibility

BRAC

HydroGeoLogic, !nc.—Final January 1998 Quarterly Report—NAS Fort Worth JRB, Texas
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1.2 MONITORING OBJECTIVES
432

A basewide groundwater sampling and analysis program was initiated for NAS Fort Worth JRB
in April 1995 to address groundwater contamination associated with the SWMUs and AOCs
identified on the base. Nine rounds of quarterly sampling have been completed to date: April
1995, July 1995, October 1995, January 1996, January 1997, April 1997, July 1997, October
1997, and January 1998. The monitoring objectives for the four rounds of quarterly sampling
proposed for 1998 are described in detail in the pre-draft GSAP for 1998 (HydroGeoLogic,
1997b). These objectives were developed based on the results of the four quarterly sampling
rounds conducted as part of the 1997 program.

Short- and long-term objectives established for the 1998 program were delineated to ensure that
adequate data are collected for the evaluation of the critical exposure pathways involving
groundwater. The objectives also address the mandatory monitoring requirements for the SWMUs
and AOCs that have approved remedial or closure plans.

1.2.1 Short-Terni Objectives

Based on previous investigations, two critical exposure pathways have been identified that
potentially threaten human health and the environment in the area surrounding NAS Fort Worth.
They include:

S-i Off-Site Groundwater - monitor potential migration of contaminated groundwater
off-site; and

S-2 On-Site and Off-Site Surface Water - monitor potential on-site and off-site exposure
to surface water (i.e., Trinity River and/or Unnamed Stream).

The short-term objectives for the groundwater sampling and analysis program are to monitor these
two potential exposure pathways. Wells located near the NAS Fort Worth JRB boundaries, and/or
iniinediately upgradient of surface water bodies where groundwater may discharge to the surface
water, will be monitored to meet these objectives.

1.2.2 Long-Term Objectives

The long-term objective of the groundwater sampling and analysis program is to establish a
process for collecting data to support closure of SWMUs and AOCs and to identi' and/or confirm
potential impacts to off-site receptors. The groundwater sampling and analysis program has been
structured to provide information to support the following activities in light of the long-term
objectives:

L- 1 Current Regulatory Requirements - conduct sampling to fulfill current long-term
monitoring (LTM) requirements associated with closure of SWMUs and AOCs
(discussed in Section 1.3)

U.S. Air Force Center for Environmental Excellence
Qlly Rp\RO7-98.96O..pd 1—6 HydroG.oLoc Inc. 7/17/98
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L-2 Additional Source and Plume Delineation - define horizontal or vertical migration
of contamination associated with miscellaneous hot spots and potential source areas
where data are not currently available

L-3 Natural Attenuation - collect data to demonstrate that natural attenuation of
trichioroethene (TCE) is occurring

L4 Compliment Ongoing RemediationlAssessment Activities - support ongoing
remediation!assessment monitoring activities

The components of the groundwater sampling and analysis program that were designed to support
the long-term objectives are based on a review of existing data from previous investigations and
a current understanding of the remediation plans for the SWMUs and AOCs. These components
may require modification to accommodate new data resulting from ongoing and future
investigations/remedial actions at NAS Fort Worth JRB. If necessary, the GSAP will be amended
to reflect modifications to the long-term objectives.

1.3 CURRENT LONG-TERM MONITORING REQUIREMENTS

Currently, LTM is required as part of the remedial action for SWMUs 64, 67, and 68 and AOC
7 (Parsons, 1997) and as part of a corrective action for AOC 1 (IT Corporation, 1997a, 1997b).

As part of the remedial action for SWMUs 64, 67, and 68 and AOC 7 (Sites ST14 and SD13), a
total of 22 wells will be used to monitor the nature and extent of dissolved contaminants at these
sites (Parsons, 1997). The purpose of these monitoring events is to confirm that source soils are
not causing increases in groundwater contaminant concentrations and that no unanticipated
downgradient migration is occurring. The remedial action calls for quarterly sampling until the
appropriate target concentrations are obtained, and then, an additional 2 years of verification
sampling to ensure plume stability and ongoing compliance (Parsons, 1997). Table 1.3 lists all
wells designated for sampling as part of this remedial action. Nine of the wells (associated with
the SDI3 area) will be sampled for RCRA Appendix IX constituents in January 1998. The
remaining wells will be sampled for volatile organic compounds (VOCs) using U.S.
Environmental Protection Agency (EPA) Method 8260A or benzene, toluene, ethylbenzene, and
xylene (BTEX) using EPA Method 8020A. Some monitoring wells will also be sampled for
metals, as specified in the Remedial Action Plan (Parsons, 1997). All wells will also be sampled
for natural attenuation parameters.

As part of the corrective action for AOC 1 (Base Gas Station!Base Service Station), quarterly
groundwater monitoring will be conducted for a period of 1 year, which began in October 1997
(IT Corporation, 1997a, 1997b). The samples are being collected from six wells (SAV-2, BSS-B,
MW-b, BGSMWO3, BGSMWO5, and BGSMWO6) and will be analyzed by EPA Method
SW8O2OA for BTEX compounds and methyl tert-butyl ether (MTBE). In addition, field
parameters will be measured in the field at the time of sampling and will include pH, temperature,

conductivity, dissolved oxygen (DO), and turbidity. The original LTM requirements specified
monitoring well MW-i. However, construction of a sewer line in spring 1997 destroyed this

U.S. Air Force Center for Environmental Excellence
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Table 1.3
Wells Designated for Sampling in Remedial Action Plan 43 2 1

for SWMUs 64, 67, 68 and AOC 7 (Sites ST14 and SD13)

Type of Well Site Well Desiñatión -

Upgradient Wells (3 wells) ST14-14, ST14-24, ST14-26

Plume Wells (16 wells) SWMU 68 (10 wells)
[Site ST14]

ST14-03, ST14-W16, ST14-W18, 17M, STI4-
02, ST14-29, STI4-W21, ST14-04, ST14-28,
WHGLTAOO8

SWMUs 64 and 67 and
AOC 7 (6 wells)
[Site SD13J

SD13-01, SD13-02, STI4-W31,
SDI3-04, SDI3-06, WHGLTAOO7

Downgradient Wells - POC Wells (3 wells) SD13-07, WHGLTAOO5, WHGLTAOO6

U.S. Air Force Center for Environmental Excellence
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monitoring well; monitoring well SAV-2, located 80 feet to the southwest of MW-I, has been
monitored as a substitute.

1.4 REPORT ORGANIZATION 132 2

Section 2.0 of this report provides a description of the enviromnental setting, while Section 3.0
includes a description of the monitoring activities performed during January 1998 as part of the
basewide groundwater monitoring program. Section 4.0 discusses the quality assurance/quality
control (QA/QC) program. Section 5.0 of this report describes the results of the field and
sampling analyses, including well inspections, water level measurements, and analytical results.
Section 5.0 provides a summary of the basewide groundwater sampling event conducted in January
1998, and Section 6.0 provides conclusions and recommendations. References are listed in
Section 7.0. Appendix A presents water level measurement and inspection sheets, field notes, and —

field data sampling sheets. Appendix B provides a summary of the analytical data. Appendix C
provides the results of LTM conducted at AOC 1 (Base Gas Station/Base Service Station) during
the October 1997 and January 1998 sampling events. Appendix D provides the results of LTM
at SWMUs 64, 67, and 68 and AOC 7 (Sites ST14 and SD13) during the January 1998 sampling
event.

U.S. Air Force Center for Environmental Excellence
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2.0 SITE DESCRIPTION 432 24

NAS Fort Worth JRB is located on 2,555 acres of land in Tarrant County, Texas, 8 miles west
of downtown Fort Worth (Figure 2.1). The facility consists of the main base and two
noncontiguous parcels, the Instrument Landing System marker beacon and the Weapons Storage
Area (WSA), both located west of the city of White Settlement. The main base comprises 2,264
acres and is bordered by Lake Worth to the north, the West Fork of the Trinity River, River Oaks,
and Westworth Village to the east, other urban areas of Fort Worth to the northeast and southeast,
White Settlement to the west and southwest, and Air Force Plant 4 (AFP 4) to the west (Figure
2.2). The area surrounding NAS Fort Worth JRB is mostly suburban. Land use in the immediate
vicinity of the base is industrial, commercial, residential, and recreational (A.T. Kearney, 1989).

2.1 PHYSIOGRAPHY

The NAS Fort Worth JRB area is located along the border zone between two physiographic
provinces. The southeastern part of the base is situated within the Grand Prairie section of the
Central Lowlands Physiographic Province. The Central Lowlands Physiographic Province is
characterized by broad, eastward-sloping terrace surfaces that are interrupted by westward-facing
escarpments. The land surface is typically grass covered and treeless except for isolated stands
of upland timber. The northwestern part of the NAS Fort Worth JRB area is situated within the
Western Cross Timbers Physiographic Province, which is characterized by rolling topography and
a heavy growth of post and blackjack oaks (Radian, 1989). Surface elevations for this region
range from about 850 feet above national geodetic vertical datum (NGVD) west of the base, to
approximately 550 feet above NGVD, along the eastern side of the Base. Figure 2.3 is a section
of the Lake Worth, Texas, U.S. Geological Survey topographic map showing the relief of the NAS
Fort Worth JRB/AFP 4 region.

2.2 REGIONAL GEOLOGY

The geologic units of interest for the region, from youngest to oldest, are as follows: (1) the
Quaternary Alluvium (including fill material and terrace deposits), (2) the Cret.aceous Goodland
Limestone, (3) the Cretaceous Walnut Formation, (4) the Cretaceous Paluxy Formation, (5) the
Cretaceous Glen Rose Limestone, and (6) the Cretaceous Twin Mountains Formation. A
generalized cross-section of the geology beneath NAS Fort Worth JRB is presented in Figures 2.4
and 2.5 (Radian, 1989). The areal limits of surface exposure of these units at NAS Fort Worth
JRB are shown in Figure 2.6. The regional dip of these stratigraphic units beneath NAS Fort
Worth JRB is between 35 to 40 feet per mile in an easterly to southeasterly direction. NAS Fort
Worth JRB is located on the relatively stable Texas Craton, west of the faults that lie along the
Ouachita Structural Belt. No major faults or fracture zones have been mapped near the base.

2.3 GROUNDWATER

The following five hydrogeologic units, listed from shallowest to deepest, are located in the NAS
Fort Worth JRB area (Figure 2.7): (1) an upper perched-water zone occurring in the alluvial
terrace deposits associated with the Trinity River (Terrace Alluvium), (2) an aquitard of

U.S. Air Force Center for Environmental Excellence
— F\Deliw.bIc.\AFCEE\DO7\Drft QIyRp\RO7-98.96O..pd 21 HydroG.oLogic. Inc 7/L7t9
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predominantly dry limestone of the Goodland and Walnut Formations, (3) an aquifer in the Paluxy
Formation, (4) an aquitard of relatively impermeable limestone in the Glen Rose Limestone, and
(5) a major aquifer in the sandstone of the Twin Mountains Formation. Table 2.1 presents
additional information on the stratigraphic units found beneath NAS Fort Worth JRB. Each of
these units is examined in more detail in the following paragraphs.

2.3.1 Terrace Alluvium Deposits

The uppermost groundwater in the area occurs within the pore space of the grains of silt, clay,
sand, and gravels deposited by the Trinity River, In some parts of Tarrant County, primarily in
those areas adjacent to the Trinity River, groundwater from the terrace deposits is used for
irrigation and residential use. Groundwater from the terrace deposits is rarely used as a source
of potable water due to its limited distribution, poor yield, and susceptibility to surface/storm
water pollution (USGS, 1996). No potable water supply wells are completed in the Terrace
Alluvium within 0.5 miles of NAS Fort Worth JRB.

Recharge to the water-bearing deposits occurs through infiltration from precipitation and from
surface water bodies. Extensive on-site pavement and construction restricts this recharge.
Additional recharge, however, comes from leakage in water lines, sewer systems, storm drains,
and cooling water systems. This inflow of water to the shallow aquifer locally affects groundwater
flow patterns and contamination transport. The estimated hydraulic conductivity of the alluvial
aquifer is 4.57 gallons per day per square foot (gpd/ft2) (Radian, 1989).

Flow between aquifers is restricted by the GoodlandfWalnut Formations; therefore, the Terrace
Alluvium groundwater has no significant hydraulic connection to the underlying aquifers at NAS
Fort Worth JRB. The primary water flow in the terrace deposits is generally eastward toward the
West Fork of the Trinity River, although localized variations exist across the base. The hydraulic
gradient across the base is variable, reflecting variations in the flow direction and localized
recharge. Discharge from the aquifer occurs into surface water located on-site, specifically
Farmers Branch Creek.

2.3.2 Goodland/Walnut Aquitard

The groundwater within the terrace deposits is isolated from groundwater within the lower aquifers
by the low permeability rocks of the Goodland Limestone and Walnut Formations. The primary
inhibitors to vertical groundwater movement within these units are the fine-grained clay and shale
layers that are interbedded with layers of limestone. Some groundwater movement does occur
between the individual bedding planes of both of these units, but the vertical hydraulic
conductivity has been calculated to range between 1.2 x 1(109 centimeters per second (cm/see) to
7.3 x 10-" cm/sec for the NAS Fort Worth JRB and AFP 4 area. This corresponds to a vertical
advective velocity rate that ranges between 1.16 x iO-° feet per day to 5.22 x 10 feet per day
(ESE, 1994). At the AFP 4 "window area," the Goodland/Walnut Aquitard is breached, and the
alluvial terrace groundwater is in direct communication with the groundwater in the Paluxy
Aquifer. A significant number of wells and borings have been advanced onNAS Fort Worth JRB,
and no evidence has been found indicating that a similar window exists on the base property.

U.S. Air Force Center for Environmental Excellence
F\D.liv.r.bk,\AFCEE'DO7\Dth Q,*ly Rp\RO7-98.96O.wpd 2-9 HydroGoLog. l... 7/17/98
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Table 2.1
Stratigraphic Units at NAS Fort Worth JRB, Texas' 432 34

Era System Series/Group
Stratigraphic

Unit
Thickness

(feet)2
Lithologic

Characterlstics
Yieldmg

Characterlstles

Quaternary
(1.8 mya to
present)

Holocene Fill material 0Cenozoic

Mesozoic

Constniction
debris

Pleistocene

Recent alluvial

deposits
0-50

Permeability varies,
gravels and sands
permeable

Gravel, sand, silt,
clay

Teritary
(1.8 to 65
mya)

Eocene/ Wilcox

PaleocenelMidway

Terrace alluvial

deposits

0-60 Gravel, sand, silt,
clay

Permeability varies,
gravels and sands
permeable

Cretaceous
(65 to 140
mya)

Gulfian

Comanchean/
Washita

Comancheani
Fredericksburg

Comanchean/
Trinity

Goodland 0-40 White fossiliferous Impermeable where
limestone limestone,

coarsely nodular,
resistant, and
dense; contains
some marl

not weathered,
considered confming
unit

Walnut 0.5-30 Medium to dark Very low
Formation gray clay and

limestone with
shell

conglomerates,
fossiliferous,
Gryphaea beds

permeability,
considered confining
unit

Paluxy 130-175 Light gray to Considered aquifer,
Formation greenish-gray

sandstone and
mudstone; fine-
grained to coarse-
grained sandstone

yields small to
moderate quantities of
water

Glen Rose 150, range Brownish-yellow Low permeability,
Limestone unknown

at AFP 4
and gray
alternating
limestone, marl.
shale, and sand

considered confining
unit in area of AFP 4

Twin 200, range Fine- to coarse- Coarse sandstones and
Mountains unknown grained sandstone parts of formation
Forn,.ation at AFT' 4 shale and

claystone, basal
gravel
conglomerate

considered aquifer.
yields moderate to
large quantities of
water

Table adapted from U.S. Geological Survey (USGS). 1996.
Thickness determined from site logs, except for Glen Rose Limestone and Twin Mountains Formation (Baker et aT., 1990. Figure 4 as cited in
USGS, 1996).
Lithologic characteristics determined from field observations and from Winton and Adkins. 1919; University of Texas. Bureau of Economic
Geology, 1972; U.S. Army Corps of Engineers. 1986; Baker et al., 1990; Environmental Science and Engineering, Inc., 1994, all as cited in
USGS, 1996.
This stratigraphic name does not conform to the usage of the USGS.

Notes: mya = million years ago
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Additionally, no evidence of contamination of the Paluxy Aquifer has been found beneath NAS
Fort Worth JRB.

2.3.3 Paluxy Aquifer 432 35

The Paluxy Aquifer is an important source of potable groundwater for the Fort Worth area. Many
of the surrounding communities, particularly White Settlement, develop their municipal water
supplies from the Paluxy Aquifer. Groundwater from the Paluxy Aquifer is also used in some of
the surrounding farms and ranches for agricultural purposes. Due to the extensive use of the
Paluxy Aquifer, water levels have declined significantly over the years. Water levels in the NAS
Fort Worth JRB vicinity have not decreased as much as in the Fort Worth area due to its proximity
to the Lake Worth recharge area and the fact that the base does not develop water from the Paluxy
Aquifer. Drinking water at the base is supplied by the city of Fort Worth, which uses Lake Worth
as its water source. The groundwater of the Paluxy Aquifer is contained within the openings
created by gaps between bedding planes, and cracks and fissures in the sandstones of the Paluxy
Formation. Just as the Paluxy Formation is divided into upper and lower sand members, the
aquifer is likewise divided into upper and lower aquifers. The upper sand is finer grained and
contains a higher percentage of shale than the lower sand, Radian (1989) estimated the hydraulic
conductivity and transmissivity to be 130 to 140 gpd/ff and 1,263 to 13,808 gallons per day per
foot (gpdfft), respectively.

2.3.4 Glen Rose Aquitard

Below the Paluxy Aquifer are the fine-grained limestone, shale, marl, and sandstone beds of the
Glen Rose Limestone. The thickness of the formation ranges from 250 to 450 feet. Although the
sands in the Glen Rose Limestone yield small quantities of groundwater in the area, the relatively
impermeable limestone acts as an aquitard restricting water movement between the Paluxy Aquifer
above and the Twin Mountains Aquifer below.

2.3.5 Twin Mountains Aquifer

The Twin Mountains Formation is the oldest and deepest water supply source used in the NAS
Fort Worth JRB area. The Twin Mountains Formation occurs approximately 600 feet below NAS
Fort Worth JRB with a thickness of between 250 to 430 feet. Recharge to the Twin Mountains
Aquifer occurs west of NAS Fort Worth JRB where the formation crops out. Groundwater
movement follows the regional eastward slope of the bedrock. Like the groundwater in the Paluxy
Aquifer, the Twin Mountains groundwater occurs under unconfmed conditions in the recharge area
and becomes confmed as it moves downdip. Transmissivities in the Twin Mountain Aquifer range
from 1,950 to 29,700 gpd/ft and average 8,450 gpd/ft in Tarrant County. Permeabilities range
from 8 to 165 gpd/ft2 and average 68 gpd/ft in Tarrant County (CH2M Hill, 1984).

2.4 SURFACE WATER

NAS Fort Worth JRB is located within the Trinity River Basin adjacent to Lake Worth. The main
surface water features of interest are Lake Worth, the West Fork of the Trinity River, and Farmers
Branch Creek. Lake Worth, which was constmcted in 1941 as a source of municipal water for
the city of Fort Worth, borders the base to the north of AFP 4. The surface area of the lake is

U.S. Air Force Center for Environmental Ercellence
F\D.Iivcbk\AFCE&DO7Th-ft QnIy RpRO79g.O.wp.j 2—11 HydroGoLogic, 7117/98
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approximately 2,500 acres. The Paluxy Aquifer discharges to Lake Worth near its western extent.
However, in the portion of the lake near Bomber Road, the top of the Paluxy Aquifer is recharged
by Lake Worth. There does not appear to be a hydraulic connection between the Paluxy Aquifer
and the lake in the eastern portion where the Walnut Formation separates the Paluxy Aquifer and
Lake Worth. The elevation of the lake is fairly constant at approximately 594 feet above NGVD,
the fixed elevation of the dam spillway (USGS, 1996).

The West Fork of the Trinity River, a major river in north central Texas, defines the eastern
boundary of the base. The Trinity River flows southeast towards the Gulf of Mexico. Because
the river has been dammed, the 100- and 500-year flood plains downstream of the dam do not
extend more than 400 feet from the center of the river or any of its tributaries.

Storm water runoff from NAS Fort Worth that is not routed to the base or city sewer system is
discharged into Lake Worth. The outfall is permitted under the National Pollutant Discharge
Elimination System, and monitoring results document compliance with permit discharge
limitations (IT Corporation, 1997b).

Surface drainage is mainly east towards the West Fork of the Trinity River. A portion of the base
is drained by Farmers Branch Creek, a tributary to the West Fork of the Trinity River. Farmers
Branch Creek begins within the community of White Settlement and flows eastward. Most of the
flow in the creek is due to surface runoff, with some groundwater recharge from the Terrace
Alluvium Aquifer. Just south of AFP 4, Farmers Branch flows under the runway within two large
culverts identified as an aqueduct. Two unnamed tributaries flow across the Flightline Area and
discharge into Farmers Branch Creek Most of the base drainage is intercepted by a series of
storm drains and culverts, directed to oil/water separators, and discharged to the West Fork of the
Trinity River downstream of Lake Worth. A small portion of the north end of the base drains
directly into Lake Worth.

2.5 CLIMATE

The climate in the Fort Worth area is classified as subhumid with long, hot summers and short,
dry winters. Tropical maritime air masses control the weather during much of the year, but the
passage of polar cold fronts and continental air masses can create large variations in winter
temperatures. The average annual temperature in the area is 66 degrees Fahrenheit (°F), and
monthly mean temperatures vary from 45°F in January to 86°F in July. The average daily
minimum temperature in January is 35°F, and the lowest recorded temperature is 2°F. The
average daily maximum temperature in July and August is 95°F, and the highest temperature ever
recorded at the base was 111°F in the month of June. Freezing temperatures occur at NAS Fort
Worth JRB an average of 33 days per year.

Mean annual precipitation recorded at the base is approximately 32 inches. The wettest months
are April and May, with a secondary maximum in September. The period from November to
March is generally dry, with a secondary minimum in August. Snowfall accounts for a small
percentage of the total precipitation between November and March. Thunderstorm activity occurs
at the base an average of 45 days per year, with the majority of the activity between April and
June. Hail may fall 2 to 3 days per year. The maximum precipitation recorded in a 24-hour
period is 5.9 inches. On the average, measurable snowfall occurs 2 days per year.

U.S. Air Force Center for Environmental Excellence
FDdivb1,\AFCEE\DO7\Drft QIy RpARO798.96Owpd 2-12 HydroGologi, !nc 7117198
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3.0 MONITORING ACTIVITIES 432 38

This section describes the monitoring activities performed during the January 1998 quarterly
basewide groundwater sampling events performed at NAS Fort Worth JRB. The work was
performed in accordance with the pre-draft GSAP (HydroGeoLogic, 1997b) and draft Basewide
QAPP (HydroGeoLogic, 1997a).

Monitoring activities included:

• Well inspection and water level measurements
• Well purging and analytical sampling
• Investigation-derived waste (IDW) management
• Laboratory and field analysis

3.1 WELL INSPECTION AND WATER LEVEL MEASUREMENTS

Based on the 1998 GSAP (HydroGeoLogic, 1997b), 246 monitoring wells screened in the Terrace
Alluvium were selected for inspection and water level measurements during the January 1998
sampling event. The locations of these monitoring wells are provided on Figure 3.1. The water
level measurements and total depths were taken several days prior to purging and sampling the
wells in order to minimize water column disturbance.

A visual inspection of each monitoring well was conducted to determine the well's condition and
integrity (e.g., pad condition, lock integrity, etc.). Following the visual inspection of each well,
an organic vapor meter was used to measure the levels of organic vapors in the background area,
in the breathing zone, and at the top of each well casing immediately after the well cap had been
removed. An electronic oil/water interface device was used to determine the presence and depth
of any non-aqueous phase liquids, depth to water, and total well depth. All well inspection and
measurement data are summarized in Appendix A. 1. Copies of the original field notes from the
log books and groundwater field sampling data sheets are provided in Appendix A.2 and Appendix
A.3.

3.2 SAMPLE WELL SELECTION

Of the 246 monitoring wells selected for inspection and water level measurements, 46 wells were
selected for analytical sampling in the GSAP (HydroGeoLogic, 1997b). The selection process is
described in detail in the GSAP (HydroGeoLogic, 1997b). The locations of the selected wells are
shown on Figure 3.1.

The wells selected for analytical sampling were further divided, based on whether the wells were
selected primarily to evaluate the potential for off-site migration or the extent of natural
attenuation. The reason for selection of the well dictated the chemical parameters selected for
analysis at each well. Table 3.1 includes a list of the wells selected for sampling, the rationale for
their selection, and the chemical parameters selected for analysis at each well. The four well types
are as follows:

U.S. Air Force Center for Environmental Excellence
FDlir.bl.\AFCEE\DO7Drft Q1Iy Rp\RO7-98.96O.wpd 3—1 HydroG.oLogk. Inc. 7117/98
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• Upgradient
• Plume 432 C
• Sentry
• Perimeter

Upgradient wells are located upgradient of the impacted groundwater: results were used to
evaluate background conditions. Plume wells are located within or at the lateral edges of the
dissolved contaminant plume; results were used to evaluate the rate of contaminant removal by
natural attenuation. Sentry wells are located at the edge or downgradient of the contaminant
plume: results were used to verify that natural attenuation is reducing contaminant concentrations.
Perimeter wells are located at the boundaries of NAS Fort Worth JRB and/or surface water
boundaries where groundwater may discharge to surface water; results were used to monitor
potential off-site migration. Perimeter monitoring wells were selected from each groundwater
management area in order to meet the short-term objective of identifying potential impacts to off-
site groundwater receptors.

3.3 WELL PURGING AND ANALYTICAL SAMPLING

A total of 46 wells were selected in the GSAP (HydroGeoLogic, 1997b) for analytical sampling
during the January 1998 sampling event. The locations of these monitoring wells are provided on
Figure 3.1.

The selected monitoring wells were sampled using a low-flow purge technique, the procedure
recommended for AFCEE projects (AFCEE, 1996). A detailed sampling protocol is included in
Appendix B of the GSAP (HydroGeoLogic, 199Th). The wells were purged with 2/inch stainless
steel Grundfos Redi-Flo submersible pumps. Pumping rates were kept between 0.1 to 2.0
liter/minute to minimize turbidity, oxygenation, mixing of chemically distinct zones, and potential
loss of VOCs.

— During purging, water quality stabilization criteria (pH, temperature, oxidation-reduction (redox)
potential, turbidity, DO, and electrical conductance) were continuously monitored and recorded
on the well sampling field data sheets (Appendix A.3) using a flow-through cell. If the sampled
well was not experiencing significant drawdown while purging (i.e., the water column did not
drop more than 2 feet, or 10 percent of the screened interval length), the criteria for sample
collection was the stabilization of water quality parameters as follows:

• Temperature: +1-0.1°C
• pH: +1-0.1 units
• Electrical Conductance: +1-5 percent full scale range
• DO: +1- 0.10 milligram per liter (mg/L) or 10 percent of value (whichever is greater)
• Redox: +1-10 percent
• Turbidity: +1-1 percent and less than 10 nephelometric turbidity units

— A well was sampled when the water quality stabilization criteria were met, and the well did not
experience a significant drawdown while purged (i.e., >2 feet or 10 percent of the screen length
interval).

U.S. Air Force Center for Environmental Excellence
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Ifthese parameters did not stabilize, the sample was collected after three to five equivalent well
volumes had been removed. If the sampled well was exhibiting excessive drawdown while being
purged at the lowest possible flow rate for that well, the well was purged dry and the sample
collected when a sufficient volume of water had accumulated in the well.

Samples for VOC analysis were collected first at each well. The remaining samples were collected
based on the approximate order of susceptibility to artificial aeration (i.e., methane, total metals,
total organic carbon (TOC), ferrous iron, alkalinity, and anions). Required sample containers,
preservation methods, volumes, and holding times are provided in Section 5.0of the Basewide
QAPP (HydroGeoLogic, 1997a).

3.4 INVESTIGATION-DERWED WASTE MANAGEMENT

IDW management procedures were followed as outlined in Section B.4.3 of the GSAP
(HydroGeoLogic, 1997b). All drums are stored at SWMU 22. The purge water was bulked, and
samples were collected and analyzed for the parameters necessary for profiling and disposal. The
waste will be manifested using the Uniform Hazardous Waste Manifest to ensure that disposal of
the waste is properly documented.

3.5 LABORATORY AND FIELD ANALYSIS

The methods selected for the chemical analyses for the January 1998 sampling event are
summarized in the following paragraphs. All samples, excluding those for ferrous iron analyses,
were delivered by overnight courier to Quanterra Environmental Services in Denver, Colorado.
Ferrous iron analyses were conducted on-site.

3.5.1 Laboratory Analysis

Forty-six monitoring wells were scheduled to be sampled as part of the quarterly sampling
program. Twelve of the monitoring wells were to be sampled for RCRA Appendix IX
compounds. Analytical methods used for RCRA Appendix IX compounds include Method
SW8260A (VOCs), Method SW8270B (semivolatile organic compounds (SVOCs)), Method
SW8O8OA (organochiorine pesticides and polychiorinated biphenyls), SW8 140 (organophosphorus
pesticides), Method SW8150 (chlorinated herbicides), Method SW8280 (dioxins and furans),
Method 5W6000- and SW7000-series (metals), Method E376.2 (sulfide), and Method SW9012
(cyanide).

Of the remaining 34 monitoring wells, 19 were to be sampled for VOCs using Method SW8260,
15 were to be analyzed for BTEX using Method SW8020, and 10 were to be analyzed for metals
using the SW6000 and SW7000 series. Thirty-five wells were to be sampled for natural
attenuation parameters. These analyses included common anions using Method SW9056, methane,
ethane, and ethene using Method RSK-175, alkalinity using Method E310. 1, and TOC using
Method SW9060.

(1,5. Air Force Center for Environmental Excellence
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3.5.2 Field Analysis - Ferrous Iron 43 2 45

Samples collected from the 35 wells selected for natural attenuation monitoring (including the field
quality control samples associated with these wells) were to be analyzed on-site for ferrous iron,
one of the parameters necessary to evaluate the potential occurance of natural attenuation. A
HACH Method 8146 spectrophotometer with a 1,10-phenanthroline reagent was used. This
method is described in detail in the GSAP (HydroGeoLogic, 1997b). The reagent reacts with the
ferrous iron in the sample to produce an orange color in proportion to the iron concentration.
Ferric iron does not react in this test. All ferrous iron analyses were performed on the day of
sample collection. All results of the on-site analyses were recorded in a field laboratory log book;
a copy is provided in Appendix A.2.

U.S. Air Force Center for Environmental Excellence
QIy Rp\RO7-98.96O.wpd 37 ydrooLogic, 1. 7117198
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4.0 QUALITY ASSURANCE/QUALITY CONTROL PROGRAM

This section describes the analytical methods and QC program utilized for the January 1998
basewide quarterly monitoring event at NAS Fort Worth JRB. The analytical methods used for
the collection of data are fully described in the draft Basewide QAPP (HydroGeoLogic, 1997a).

4.1 FIELD QUALITY CONTROL

The field QC program for the collection of samples at NAS Fort Worth JRB included specific
procedures for the collection of groundwater samples as described in the GSAP (HydroGeoLogic,
1997b). The groundwater samples were collected from developed monitoring wells after field
parameters (pH, specific conductance, redox potential, DO, temperature, and turbidity) had
stabilized. Groundwater purging and sampling was performed at a rate of 0.2 to 2.0 liters per
minute to minimize turbidity and oxidation, mixing of chemically distinct zones, and potential loss
of VOCs. Sample bottles met EPA requirements for environmentally clean containers. Sample
labels were pre-printed to facilitate sample tracking from the field through the laboratory to the
final report.

Field QC samples were collected to evaluate sampling technique and decontamination procedures.
These samples included ambient blanks, equipment blanks, trip blanks, and fields duplicates. A
summary of the QC samples and the number of each type collected as part of this sampling event
are included in Table 4.1. Documentation of the sampling was performed in the field to ensure that
sample labeling, chain-of-custody, and request for analysis were in agreement and traceable back
to the correct field sample. Custody seals were placed on each cooler before shipment by common
carrier.

4.1.1 Ambient Blank

An ambient blank consists of American Society for Testing and Materials (ASTM) Type II reagent
grade water poured into a VOC sample vial at a sampling site (in the same vicinity as the
associated samples). It is handled like an environmental sample and transported to the laboratory
for analysis. Ambient blanks are analyzed only for VOCs, BTEX, and methane. Ambient blanks
are used to assess the potential introduction of contaminants from ambient sources (e.g., active
runways, engine test cells, gasoline motors in operation, etc.) to the samples during sample
collection.

4.1.2 Equipment Blanks -

An equipment blank is a sample of ASTM Type II reagent grade water poured into, over, or
pumped through a sampling device, collected in a sample container, and transported to the
laboratory for analysis. Equipment blanks are used to assess the effectiveness of equipment
decontamination procedures. One equipment blank is collected for each type of sampling
equipment used on each day that equipment decontamination activities occurred. Equipment
blanks are collected immediately after the equipment has been decontaminated. Each blank is
analyzed for all laboratory analyses requested for the environmental samples collected at the
associated site on that day.

U.S. Air Force Center for Environmental Excellence
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Table 4.1
Field Quality Control Samples 4 32 4 )

Collected for January 1998 Sampling Event

Total
Type of Sample Frequency Number - Tune Analysis

Ambient Blank 1 ambient blank!
sampling event

1 During normal
sample collection
conditions

VOC, BTEX, and/or
methane analyses
consistent with sampling
event

Equipment Blank2 I equipment
blanklday

8 Immediately after
equipment had been
decontaminated

All laboratory analyses
consistent with daily
sampling

Trip Blank3 1 trip blank!
sample cooler

8 When VOC, BTEX,
and/or methane
samples were
collected

VOC, BTEX, and/or
methane analyses
consistent with cooler
contents

Field Duplicates 1 duplicate/lO 5 At the same time and Same as original sample
(blind)4 environmental

samples

location of original
sample

Used to assess the impact of ambient conditions.
2 Used to assess the effectiveness of equipment decontamination procedures.

Used to assess the potential Contaminants from sample containers or other foreign sources during sample
transportation and storage.
Each duplicate sample is assigned a unique identification number in the field in order to trace the sample analyses
to each duplicate.

= volatile organic compound
= benzene, toluene, ethylbenzene, and xylenes

Notes:
VOC
BTEX

U.S. Air Force Center for Environmental Excellence
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4.1.3 Trip Blanks 43 2 5 0

Trip blanks consist of a VOC sample vial filled in the laboratory with ASTM Type II reagent
grade water, transported to the sampling site, handled as an environmental sample, and returned
to the laboratory for analysis. Trip blanks are not opened in the field and are submitted only when
VOC, BTEX, and/or methane samples are collected for analysis. Trip blanks are used to assess
the potential introduction of contaminants from sample containers or the sample transportation and

storage process.

4.1.4 Field Duplicates

A field duplicate is a second sample collected in the same location as a field sample ("parent"
sample). Duplicate samples are collected simultaneously, or in immediate succession, using
identical recovery techniques and treated in an identical manner during transportation, storage,
preparation, and analysis.

4.2 SAMPLE TRACKING PROTOCOL

Each sample was assigned a unique identification number that described where the sample was
collected. The number consists of a maximum 12-digit alphanumeric code as follows:

xxxxxxxxzzaa

where:

xxxx represents the well identification or well name (e.g., LFO4-04, WHGLTAOO3)
-I

zz represents the medium (WG for water-ground, SO for soil, WS for water-surface, SD for
sediment)

aa indicates the sampling event number for groundwater, surface water, and soil (e.g., 01,
02, 03, etc.)

For example, the first groundwater sample collected from LFO4F will be identified as "LFO4-
O4FWGO1." The locations from which field duplicate samples were to be collected were
determined prior to mobilization. Unique sample identification numbers, which do not associate
the duplicate with its parent sample, were assigned to field duplicates. Documentation was
maintained in the field sampling log book to track these field duplicate samples.

QC samples were identified by use of a similar system of identifiers with a maximum of 10
characters. The QC sampling number system is summarized below:

xxyyyyyy

U.S. Air Force Center for Environmental Excellence
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where: 432 51

xx represents the medium (EB for equipment blank, TB for trip blank, AB for
ambient blank)

yyyyyy represents the date (month, day, year)

For example, an equipment blank obtained on September 22, 1997, would be identified as
EB092297.

The Project Geologist/Field Coordinator maintained a list that described the connection between
each QC sample and specific environmental samples. For instance, each trip blank was correlated
with a particular set of samples shipped to the laboratory, and each equipment blank was
correlated to those samples collected using a particular set of sampling tools.

After the laboratory data were received and validated, the data were loaded into the Environmental —

Resources Program Information Management System (ERPIMS). An electronic deliverable report
in the ERPIMS format will be provided.

4.3 LABORATORY QUALITY CONTROL

The laboratory QC program, including sample handling, laboratory QC elements, and data
reporting, is fully documented in the Basewide QAPP. Sample handling includes documentation
of sample receipt, placement in storage, controlled sample access, and disposal. Laboratory QC
elements consist of instrument calibration and maintenance, laboratory control samples (LCSs),
method blanks, and matrix spike/matrix spike duplicate (MS/MSD) samples, and method-specific
QC checks. Reporting of the laboratory control data was planned prior to the collection of the
data, allowing the laboratory to place the appropriate information into the data package so that the
data quality evaluation (DQE) could be performed in a timely manner.

4.4 QUALITY CONTROL ELEMENTS

The basis for assessing each element of data quality (precision, accuracy, representativeness,
completeness, and comparability) is discussed in the following subsections.

4.4.1 Precision

Precision measures the reproducibility of measurements. It is strictly defined as the degree of
mutual agreement among independent measurements as the result of repeated application of the
same process under similar conditions. Analytical precision is the measurement of the variability
associated with duplicate (two) or replicate (more than two) analyses.
Total precision is the measurement of the variability associated with the entire sampling and
analysis process. It is determined by analysis of duplicate or replicate field samples and measures
variability introduced by both the laboratory and field operations. Field duplicate samples and
MSD samples shall be analyzed to assess field and analytical precision, and the precision
measurement is determined using the relative percent difference between the duplicate sample
results. For replicate analyses, the relative standard deviation is determined.

U. 5'. Air Force Center for Environmental Excellence
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Acceptable values for precision for each analyte are listed by analysis method in the Basewide QAPP
HydroGeoLogic, 1 997a).

4.4.2 Accuracy 432 52

Accuracy is a statistical measurement of correctness and includes components of random error
(variability due to imprecision) and system error. It, therefore, reflects the total error associated
with a measurement. A measurement is accurate when the value reported does not differ from the
true value or known concentration of the spike or standard. Analytical accuracy is measured by
comparing the percent recovery of analytes spiked into an LCS to a control limit. For most organic
analytical methods, surrogate compound recoveries are also used to assess accuracy and method
performance for each sample analyzed. Analysis of performance evaluation samples shall also be
used to provide additional information for assessing the accuracy of the analytical data being
produced.

Both accuracy and precision are calculated for each AFCEE analytical batch, and the associated
sample results are interpreted by considering these specific measurements. The formula for
calculation of accuracy is percent recovery from pure and sample matrices. Acceptable values for
percent recovery for each analyte are listed by analysis method in the Basewide QAPP
(HydroGeoLogic, 1 997a).

4.4.3 Representativeness

Objectives for representativeness are defined for each sampling and analysis task and are a
function of the investigative objectives. Representativeness shall be achieved through use of the
standard field, sampling, and analytical procedures. Representativeness is also determined by
appropriate program design with consideration of elements such as proper well locations, drilling
and installation procedures, and sampling locations.

4.4.4 Completeness

Completeness is calculated for the aggregation of data for each analyte measured for any particular
sampling event or other defined set of samples. Completeness is calculated and reported for each
method, matrix, and analyte combination. The number of valid results divided by the number of
possible individual analyte results, expressed as a percentage, determines the completeness of the
data set. For completeness requirements, valid results are all results not qualified with an "R" flag
(see Section 4.5 for an explanation of flagging criteria). The requirement for completeness is 95
percent for aqueous samples. For any instances of samples that could not be analyzed for any
reason (e.g., holding time violations in which resampling and analysis were not possible, samples
were spilled or broken, etc.), the numerator of this calculation becomes the number of valid results
minus the number of possible results not reported.

The formula for calculation of completeness follows:

0 number of valid (i.e. non-R qualified) results/o completeness = _______________________________________________
number of possible results

U.S. Air Force Center for Environmental Excellence
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4.4.5 Comparability qJ 5)
Comparability is the confidence with which one data set can be compared to another data set. The
objective for this QC program is to produce data with the greatest possible degree of
comparability. The number of matrices sampled and the range of field conditions encountered are
considered in determining comparability. Comparability is achieved by using standard methods
for sampling and analysis, reporting data in standard units, normalizing results to standard
conditions and using standard and comprehensive reporting formats. Complete field
documentation using standardized data collection forms shall support the assessment of
comparability. Analysis of performance evaluation samples and reports from audits shall also be
used to provide additional information for assessing the comparability of analytical data produced
among subcontracting laboratories. Historical comparability shall be achieved through consistent
use of methods and documentation procedures throughout the project.

4.5 DATA QUALITY EVALUATION

This section describes the analytical methods and quality control program utilized for the January
1998 basewide groundwater sampling event at NAS Fort Worth JRB, The analytical methods used
for the analysis of the field samples are described in the Basewide QAPP (HydroGeoLogic,
1997a).

The objective of the DQE was to provide a professional review of the analytical data packages
submitted by the laboratory. The DQE consisted of reviewing laboratory QC data and field QC
data to determine which data are usable, usable with qualification, or unusable. The analytical
procedures used to generate field sample data were evaluated in accordance with the general and
method-specific QC criteria listed in Sections 5.0, 6.0, 7.0, and 8.0 of the Basewide QAPP
(HydroGeoLogic, 1997a).

The following items of laboratory QC data were reviewed:

• Sample integrity
• Sample completeness
• Preparation and analysis holding times
• Laboratory preparation and analysis methods
• Method accuracy and precision (e.g., MS!MSDs, dilution tests)
• Laboratory performance criteria (e.g., blanks, LCS recoveries, surrogates, internal

standards)
• Instrument initial and continuing calibration checks

Field QC performance was evaluated through evaluating field duplicates, field blanks, field
documentation, and shipping criteria.

The DQE was summarized by use of qualifiers that indicate to the user that the datum being
considered has been qualified using the established criteria. The specific reason for the
qualification is documented on the evaluation forms maintained in the project file. A brief
explanation of the data qualification flags is provided in Table 4.2.

U.S. Air Force Center for Environmental Eicellence
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Table 4.2
Data Qualifiers 4 i 2 5 4

Qualifiers' Positive Results Negative Results -

Qualifiers for Data Within Acceptance Limits (Usable as Reported)

(no flag) The result is a detection with the indicated
value and units. (Use datum without
qualification.)

(Not applicable)

U (Not applicable) The analyte was analyzed for, but not
detected. The associated numerical value is at
the MDL. (Use datum without qualification.)

Qualifier for Data WUhznAthon Limits (Usable with Qzfl&äwIi

F The analyte was positively identified, but the
associated numerical value is below the PQL.

(Not applicable)

J The analyte was positively identified, but the
quantitation is an estimation.

(Not applicable)

UJ (Not applicable) The analyte was not detected, but the MDL is
an estimation.

Qualifiers for Data Outside of Action Limits (Unusable)

R The data were unusable due to deficiencies in
the ability to analyze the sample and meet QC
criteria,

The data were unusable due to deficiencies in
the ability to analyze the sample and meet QC
criteria.

'If a combination of QC results suggests contradictory qualifiers, the following hierarchy should be used to select the
appropriate qualifier to assign:

R>F>J>U
UJ = J

Notes:
MDL = method detection limit
PQL = practical quantitation limit
QC = quality control

U. S. Air Force Center for Environmental Excellence
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4.5.1 Landfill Area Groundwater 43 5 r

Five groundwater samples and one field duplicate were collected from the Landfill Area and
analyzed for one or more of the following parameters: alkalinity; sulfide; ethane, ethene and
methane (dissolved gases); metals by inductively coupled plasma (ICP) atomic emission
spectrometry and mass spectrometry (ICP/MS); mercury; aromatic volatile organics (BTEX);
organochlorine pesticides/polychiorinated biphenyls (PCBs); organophosphorus pesticides;
herbicides; VOCs; SVOCs; dioxins and furans; cyanide; inorganic anions; and TOC. Two wells
were sampled for those analytes listed in Appendix IX of 40 CFR 264.

The fluoride result is rejected (R-qualified) in sample USGSO7TWGO3. The bromoform and 1,2-
dibromo-3-chloropropane results are rejected (R-qualified) in sample LFO5-19CWGO3. The
results for the herbicides 2,4-D, 2,4,5-TP, and 2,4,5-T and the organophosphorus pesticide
disulfoton are rejected (R-qualified) in samples LFO5-19CWGO3 and WPO7-1OCWGO3. The
orthophosphate result (reported as phosphoms) is rejected (R-qualified) in sample
WHGLTAOO3WGO3. The technical rationale for rejection of these results is described in the
following sections.

The Method SW8260A VOC analyses for the Appendix IX samples were performed using a 5-
milliliter (niL) rather than a 25-mL purge. This resulted in elevated practical quantitation limits
(PQLs) for many VOC analytes in samples LFO5- 1 9CWGO3, and WPO7- 19CWGO3. As a result,
these POLs failed to meet the PQL requirements stated in Section 7.0 the Basewide QAPP. The
PQLs for the VOCs associated with only the Appendix IX list were not affected and are in
accordance with the PQLs listed in Appendix A of the Basewide QAPP.

The remaining Landfill Area groundwater data were usable with qualification as described below.

Alkalinity (as CaCO) - The data are usable without qualification.

Sulfide - The data are usable without qualification.

Dissolved Gases - The methane results in samples LFO5-19CWGO3, USGSO7TWGO3,
WHGLTAOO3WGO3, DUPO1-WGO3, and WHGLTAOO4WGO4 are raised to the PQL and
qualified "U" due to contamination in the method blank, equipment blank, and trip blank.

ICP Metals - The data are usable without qualification.

ICPIMS Metals - Copper, lead, and manganese in sample LFO5-19CWGO3 and copper and lead
in sample WPO7-1OCWGO3 are affected by contamination in the equipment blank; however, these
results are reported below the PQL. Each analyte result is raised to the applicable PQL and
qualified "U."

Cadmium, chromium, copper, and nickel displayed high percent recoveries in an interference
check sample (ICS). This ICS is associated with samples LFO5-19CWGO3 and WPO7-1OCWGO3.
The cadmium and chromium results for the associated samples are non-detects and are unaffected.

U.S. Air Force Center for Environmental Excellence
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The positive copper results in the associated samples remain qualified due to blank contamination
as described above. Nickel is reported below the PQL in both associated samples and remains
qualified with an "F" flag.

Mercury - The mercury data are usable without qualification.
6

BTEX - The toluene and xylene results in sample WHGLTAOO4WGO3 are affected by
contamination in either the associated equipment blank or trip blank. The results for both
compounds are elevated to the associated PQL (5.0micrograms per liter (jtglL)) and qualified "U"
due to detections below the reporting limit. (The sample was diluted by a factor of 2.5.)

Organochiorine Pesticides/PCBs - Due to laboratory oversight, representative multicomponent
compounds were not spiked into the LCS. Consequently, the following compounds are considered
estimated and qualified "UJ" in samples LFO5-19CW003 and WPO7-1OCWGO3: Aroclors 1016,
1221, 1232, 1242, 1248, 1254, and 1260; endrin ketone; heptachior; kepone; chiordane; and
toxaphene.

Organophosphorus Pesticides - Disulfoton results are rejected (R-qualified) in samples LFO5-
19CWGO3 and WPO7-1OCWGO3 due to a poor recovery in the LCS.

Herbicides - The results for the herbicides 2,4-D, 2,4,5-TP, and 2,4,5-T are rejected (R-qualified)
in samples LFO5-19CWGO3 and WPO7-1OCWGO3 due to poor recoveries in the LCS.

VOCs - The bromoform and 1 ,2-dibromo-3-chloropropane results are rejected (R-qualified) in
sample LFO5-19CWGO3 due to high percent differences in an associated continuing calibration.

The acetone result in sample WPO7-1OCWGO3 is affected by contamination in the associated
equipment blank. Acetone is reported below the PQL in this sample; the result is raised to the
PQL of 20 gIL and qualified "U."

SVOCs - The data are usable without qualification.

Dioxins and Furans - The data are usable without qualification.

Cyanide - The data are usable without qualification.

Inorganic Anions - The fluoride result is rejected (R-qualified) in sample USGSO7TWGO3 due
to a low recovery in the calibration standard. The orthophosphate result is rejected (R-qualified)
in sample WHGLTAOO3WGO3 due to a high recovery in an associated continuing calibration
standard.

The holding times were exceeded by 1 day for the nitrate, nitrite, and orthophosphate analysis of
sample WHGLTAOO3WGO3. Because the results are considered estimated concentrations, the
nitrite result is qualified "UJ," and nitrate result is qualified "J." The orthophosphate result
remains rejected due to the high calibration recovery as discussed above.

-S
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TOC - The TOC result for sample WHGLTAOO3WGO3 is qualified "U," and the TOC results for
samples USGSO7TWGO3, DUPO 1 -WGO3, and WHGLTAOO4WGO3 are raised to the PQL of 1.0
mgIL and qualified "U" due to contamination in the associated calibration and equipment blanks.

4.5.2 East Area Groundwater 1 3 2 5 7

Twenty-four groundwater samples and three field duplicates were collected from the East Area
and analyzed for one or more of the following parameters: alkalinity; sulfide; ethane, ethene and
methane (dissolved gases); metals by ICP and ICP/MS, mercury; BTEX; organochiorine
pesticides/PCBs; organophosphorus pesticides; herbicides; VOCs; SVOCs; dioxins and furans;
cyanide; inorganic anions; and TOC.

The potassium result is rejected (R-qualified) in sample ST14-02WG03. The results for the
herbicides 2,4-D, 2,4,5-TP, and 2,4,5-T; and the organophosphorus pesticide disulfoton are
rejected (R-qualified) in samples LFO 1-1 DWGO3, SD 13-0 1WGO3, SD 13 -02WG03, SD 13-
04WG03, SD 1 3-06WG03, and ST 14-W3 1WGO3. The bromoform and 1 ,2-dibromo-3-
chioropropane results are rejected (R-qualified) in sample SD13-06WG03. The technical rationale
for rejection of these results is discussed in the following sections.

The Method SW8260 VOC analyses for the Appendix IX samples were performed using a 5-mL
rather than a 25-mL purge. This resulted in elevated PQLs for many VOC analytes in samples
LFOI-1DWGO3, SD13-O1WGO3, SD13-02WG03, SD13-04WG03, and SD13-06WG03, which
failed to meet the PQL requirements in Section 7.0 the Basewide QAPP. The PQLs for the VOCs
associated with the Appendix IX list were not affected and are in accordance with the PQLs listed
in Appendix A of the Basewide QAPP.

The remaining East Area groundwater data are usable with qualification as described below.

Alkalinity - The data are usable without qualification.

Sulfide - The data are usable without qualification.

Dissolved Gases - The methane results in samples DUPO3-WGO3, ST14-04WG03, ST14-
28WG03, DUPO5-WGO3, and ST14-26WG03 are affected by contamination in the method blank,
equipment blank, and trip blank. Results reported below the PQL are raised to the reporting limit
of 0.50 tgIL and qualified "U."

The positive ethane results in samples DUPO4-WGO3 and ST14-02W003 received "J" qualifiers
due to poor precision between the two analytical results. Methane and ethane exhibited poor
precision between field duplicate samples DUPO3-WGO3 and ST14-04WG03 and are qualified
"UJ" (methane results) and "J" (ethane results). Note that although the methane results for both
of these samples are qualified as "U" for blank contamination, there was such a wide disparity
between the original results that the data validator judged the "UJ" qualifier to be appropriate.

ICP Metals - The potassium result is rejected (R-qualified) in sample ST14-02WG03 due to a low
recovery in the calibration standard.

U.S. Air Force Center for Environmental Ewellence
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The sodium results for samples DUPO5-WGO3 and ST14-26WG03 received "U" qualifiers due to
possible inadequate decontamination of field sampling equipment (indicated by the presence of
sodium in the associated equipment blank).

Serial dilutions were performed on samples ST14-24WG03 and ST14-W21WGO3. Sodium
exhibited a high percent difference between the initial sample result and the serial dilution. All
East Area samples analyzed for metals by ICP (LFO1 -1DWGO3, MW-i OWGO3, DUPO4-WGO3,
ST14-02WG03, ST14- 14WG03, ST14-24W003, DUPO5-WGO3, ST14-26WG03, ST14-
W18WGO3, and ST14-W21WGO3) have sodium detections qualified 'P or sodium non-detections
qualified "UJ."

ICP/MS Metals - One or more of the following analytes (antimony, chromium, cobalt, copper,
lead, manganese, nickel, and zinc) were detected in either the calibration or equipment blanks
associated with samples LFO1-1DWGO3, MW-1OWGO3, SD13-O1WGO3, SD13-04WG03, SD13-
06WG03, DUPO4-W003, ST 14-02WG03, ST 14-14W003, ST14-24WG03, DUPO5-WGO3, ST14-
26WG03 ST14-W1 8WG03, ST 14-W2 1WGO3, and ST14-W3 1WGO3. Associated sample results
detected below the PQL are raised to their respective reporting limits and qualified "U."

A continuing calibration blank associated with samples DUPO4-WGO3, ST14-02WG03, and STI4-
24WG03 was contaminated with selenium. Since these results are reported below the PQL,
selenium is raised to the PQL of 0.80 mg/L and qualified "U" in each affected sample.

An MS/MSD was performed on sample ST14-26WG03. Low percent recoveries were observed
for chromium, cobalt, copper, manganese, nickel, selenium, silver, and vanadium. The MSIMSD
is associated with all samples in the East Area analyzed for metals by ICP!MS (LFO1-1DWGO3,
MW-1OWGO3, SDI3-O1WGO3, SD13-02W003, SD13-04WG03, SD13-06WG03, DUPO4-WGO3,
ST14-02WG03, ST14-14WG03, ST14-24WG03, DUPO5-WGO3, ST14-26WG03, ST14-
W 1 8WG03, ST 1 4-W2 IWGO3, and ST 14-W3 1WGO3). All detections of affected metals are
qualified "J" in the associated samples, all non-detections of affected metals are qualified "UJ" in
the associated samples.

Cadmium, chromium, and nickel displayed high recoveries in the interference check sample;
however, the analytical results in the associated samples (LFO1-1DWGO3, MW-1OWGO3, SD13-
O1WGO3, SD13-02WG03, SD 13-04WG03, SD1 3-06WG03, DUPO4-WGO3, ST 14-02WG03,
ST14-14WG03, DUPO5-WGO3, ST14-26W003, ST14-W18WGO3, ST14-W21WGO3 and ST14-
W3 1WGO3) were previously qualified. As a result, no qualification is applied due to the ICS
outliers.

Mercury - The mercury data are usable without qualification.

BTEX - The toluene results in samples BGSMWO5WGO3 and BGSMWO6WGO3 are affected by
contamination in the associated equipment and trip blanks. Both sample results are reported below
the PQL; therefore, toluene is elevated to its PQL of 2.0 g/L and flagged "U" in both samples.

The poor precision observed between primary and secondary column result resulted in the
following qualifications: sample MW-1OWGO3 received "J" qualifiers for tert-butyl methyl ether
and 1 ,4-dichlorobenzene; sample MW-1WGO3 received "J" qualifiers for toluene and tert-butyl
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methyl ether; and sample ST14-W16WGO3 received a "J" qualifier for benzene. The toluene result
in sample BGSMO3WGO3 is affected by a high percent difference between the initial and
confirmation column results; however, toluene is detected below the PQL and remains qualified
with an "F" flag (dilution factor of 100; PQL = 2000 zg/L).

Pesticides/PCBs - Due to a laboratory oversight, representative multicomponent compounds were
not spiked into the LCS. Consequently, the following compounds are considered estimated and —

qualified "UJ" in samples LFO1-1DWGO3, SD13-O1WGO3, SD13-02WG03, SD13-04WG03,
SD13-06WG03, and ST14-W31WGO3: Aroclors 1016, 1221, 1232, 1242, 1248, 1254, and 1260;
endrin ketone; heptachlor; kepone; chiordane; and toxaphene.

Organophosnhor'us Pesticides - Disulfoton results are rejected (R-qualified) in samples LFO1-
1DWGO3, SD13-O1WGO3, SD13-02WG03, SD13-04WG03, SD13-06WG03, and ST14-
W31WGO3 due to a poor recovery in the LCS.

Herbicides - The results for the herbicides 2,4-D, 2,4,5-TP, and 2,4,5-T are rejected (R-qualified)
in samples LFO1-1DWGO3, SD13-O1WGO3, SD13-02WG03, SD13-04WG03, SD13-06WG03,
and ST14-W3 1WGO3 due to low recoveries in the LCS.

In addition, samples LFO1-1DWGO3, SD13-O1WGO3, SD13-04WG03, and SD13-06WG03
displayed poor surrogate recoveries; however, the herbicide data remain rejected from the LCS
failure as stated above.

VOCs - The bromoform and 1 ,2-dibromo-3-chloropropane results are rejected (R-qualified) in
sample SD13-06WG03 due to percent difference excedences in an associated continuing calibration
check.

The 1 ,2,3-trichlorobenzene result in sample ST14-26WG03 is affected by contamination in the
associated trip blank. Since 1 ,2,3-trichlorobenzene is reported below the PQL, the result is raised
to the reporting limit of 2.0 g/L and flagged "U." The acetone results in samples LFO1-IDWGO3
and SD13-06WG03 are affected by contamination in the associated equipment and trip blanks.
Acetone is reported below the PQL, and the results are raised to the reporting limit (20 tg/L) and
flagged "U."

Poor precision was observed for cis-1 ,2-dichloroethene and naphthalene between field duplicate —
samples DUPO5-WGO3 and ST14-26WG03. Sample DUPO5-WGO3 received "UJ" qualifiers for
each compound. The cis-1 ,2-dichloroethene and naphthalene results in sample ST14-26WG03
retain their "F" flags due to values detected below the reporting limit.

SVOCs - Due to a laboratory error in the initial preparation, the technical holding time for
semivolatile organic analysis was exceeded for sample SD 1 3-04WG03; therefore, the positive
results in this sample are qualified as estimated and qualified "J" (dibenzofuran and 2-
methylnaphthalene), and non-detect results in this sample are qualified "UJ."
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Dioxins and Furans - The data are usable without qualification.

432 GOCvamde - The data are usable without qualification.

Inorganic Anions - The orthophosphate results in samples SD13-04WG03, ST14-24WG03,
DUPO4-WGO3, and ST14-W16WGO3 are affected by contamination in the laboratory method
blank. These results are reported below the PQL; therefore, the orthophosphate result is raised
to the PQL of 1.0 mg/L and qualified "U" in each sample.

TOC - Samples DUPO3-WGO3, ST14-04WG03, ST14-14WG03, ST14-24WG03, DUPO5-WGO3,
ST14-26WG03, and ST14-28WG03 received "U" qualifiers for TOC due to contamination in the
associated equipment blank.

4.5.3 nightline Area Groundwater

Eleven groundwater samples and one field duplicate were collected from the Flightline Area and
analyzed for one or more of the following parameters: alkalinity; ethane, ethene, and methane
(dissolved gases); total petroleum hydrocarbons (TPH); metals by ICP and ICP/MS; mercury;
VOCs; polynuclear aromatic hydrocarbons; inorganic anions; and TOC.

The fluoride is rejected (R-qualified) in sample GMI-22-O2MWGO3. The orthophosphate result
is rejected (R-qualified) in sample GMI-22-O6MWGO3 as discussed in the following sections. The
remaining Flightline Area groundwater data are usable with qualification as described below.

Alkalinity - The data are usable without qualification.

Dissolved Gases - The methane results in samples GMI-22-O2MWGO3, GMI-22-O3MWGO3, and
MW-53WG03 are affected by contamination in the method, equipment, and trip blanks. These
results are reported below the PQL; therefore, methane is raised to the PQL of 0.50 igIL and
qualified "U" in each sample.

TPH (extractable) - The data are usable without qualification.

ICP Metals - The data are usable without qualification.

ICPIMS Metals - Chromium, cobalt, copper, lead, nickel, and zinc were detected in the
equipment blank associated with samples GMI-22-O5MWGO3, DUPO2-WGO3, and

— USGSO4TWGO3. Analytes detected below the PQL are raised to their respective reporting limits
and qualified "U." (Zinc is reported below the PQL in sample USGSO4TWGO3; hence, zinc is
raised to the PQL of 0.020 g/L and flagged "U.")

jercu - The data are usable without qualification.

VOCs - The data are usable without qualification.

TPH - The data are usable without qualification.
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Inorganic Anions - The fluoride result is rejected (R-qualified) in sample GMI-22-O2MWGO3,
and orthophosphate is rejected (R-qualified) in sample GMI-22-O6MWGO3 due to poor recoveries
in associated continuing calibration standards.

The orthophosphate results in samples GMI-22-O2MWGO3 and GMI-22-O3MWGO3 are affected
by contamination in the associated method blank. These results are reported below the PQL;
therefore, orthophosphate is raised to the PQL of 1.0 mg/L and qualified "U" in both samples.

The holding times were exceeded by 1 day for the nitrate, nitrite, and orthophosphate analyses of
sample GMI-22-O6MWGO3. Because the results are considered estimated, the nitrite non-
detection is qualified "UJ." Orthophosphate remains rejected from the calibration outlier as
discussed above, and the nitrate result retains an "F" qualifier due to a detection below the PQL.

TOC - The TOC results in samples GMI-22-O2MWGO3, GMI-22-O4MWGO3, GMI-22-
O6MWGO3, LSA1628-3WG03, and MW-53WG03 are qualified "U" due to contamination in either
an associated calibration, method, or equipment blank. Results reported below the PQL are raised
to the reporting limit of 1.0mg/Land qualified "U."

4.6 CORRECTIVE ACTION
—

Although the overall project completeness goal of 90 percent was achieved, there are several QC
problems with the analytical data as reported by the laboratory for which the corrective actions
specified in the Basewide QAPP were not performed. There are also cases where the analytical
data quality is affected by failure of the laboratory to adhere to the requirements of the Basewide
QAPP.

The results for herbicides and for the organophosphorus pesticide disulfoton were rejected in all —

Appendix IX samples due to low recoveries in associated LCSs. The affected samples were not
reprepared and reanalyzed. All VOC samples submitted for Appendix IX analytes had elevated
PQLs for many compounds (those Appendix IX compounds listed in Table 7.2.13-1 of the
Basewide QAPP) due to the laboratory using an incorrect purge volume to conduct these analyses.
The LCSs associated with multicomponent organochiorine pesticides and PCBs were not spiked
with representative check compounds as specified in the Basewide QAPP.

As a consequence of these procedural deficiencies, those monitoring wells that were sampled for
Appendix IX analytes in the January 1998 sampling event will be resampled for herbicides,
organochiorine pesticides/PCBs, organophosphorus pesticides, and those VOCs listed in Table
7.2.13-1 of the Basewide QAPP (HydroGeoLogic, 1997a) during the April 1998 sampling event.
The laboratory will perform the reanalyses for these parameters at its own expense (with the
exception of those VOC analyses, which would have been required for April 1998 samples
regardless of previous results).

U.S. Air Force Center for Environmental Excellence
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5.0 FIELD AND ANALYTICAL RESULTS 432 63

Well inspection observations, water level measurements, and field and analytical analyses results
for the January 1998 basewide quarterly sampling event are presented in the following section.

5.1 WELL INSPECTION

The 246 monitoring wells screened in the Terrace Alluvium and selected for inspection in January
1998 were located between January 13 and January 17, 1998. During the inspection, the water
level and the integrity and condition of each monitoring well were noted in a field log book. A
copy of the field notes for this sampling event, copies of the groundwater field sampling data
sheets, and a summary table of the field observations are provided in Appendix A of this
document. A number of changes have occurred in the time between the selection of these wells
during preparation of the pre-draft GSAP (HydroGeoLogic, 1997b) and the completion of the field
sampling event, and are summarized below:

• CH2M Hill installed the proposed C-series wells; however, only 14 were installed
instead of the originally planned 16. The wells are now designated WCHMTAOO1
through WCHMTAO14, and their surveyed locations are shown on Figure 3.1.

• The PPW-series wells were not installed as anticipated in time for sampling during
the January 1998 event. These wells are being installed in early April 1998 and
should be in place for the April 1998 basewide quarterly sampling event. The
wells will be designated WHGLTAOO5, WHGLTAOO6, WITGLTAOO7, and
WHGLTAOO8. The proposed locations are shown on Figure 3.1.

• Two existing monitoring wells, HM-110 and HM-112, were added to the list of
wells selected for inspection and water level measurement. These wells were
inadvertently excluded from the original list provided in the pre-draft GSAP
(HydroGeoLogic, 1997b).

• A number of wells were either not found, found to be missing or destroyed, found
to be abandoned, or found to be mislabeled as wells. A summary of these
discoveries is included in Table 5.1. The table also presents wells that will be

— deleted from the list for future inventories and wells that will remain on the list in
anticipation of being located in the future for inspection and possible sampling.

5.2 GROUNDWATER ELEVATIONS

The GSAP proposed 246 wells that are screened in the Terrace Alluvium for water elevation
measurement. In addition, four monitoring wells screened in the Paluxy Aquifer (USGSOIP,
USGSO5P, USGSO6P, and USGSO7P) were inspected, and groundwater levels were obtained. Of
the 246 wells selected for measurement in the Terrace Alluvium, 4 wells (WIIGLTAOO5,
WHGLTAOO6, WHGLTAOO7, and WHGLTAOO8) had not yet been installed and 20 were not
measured for the reasons summarized in Table 5.1. In addition, 28 groundwater elevations could
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Table 5.1
2Wells Not Gauged in January 1998 6 4

Well Reason for Not Gaugmg

BSS-A Covered by dumpster Try to gauge in July

GMI-22-OIM Not found Try to gauge in July

HM- 111 Not found Try to gauge in July

HM- 112 Not found Try to gauge in July —
HM-122 Not found

Not found

Try to gauge in July

HM-125 Try to gauge in July

LFO4-O1 Not on map Try to gauge in July

LFO4-03 Not a monitoring well Remove from list

LFO5-14 Unable to remove cap Try to gauge in July

MW-i Unable to locate; new sewer pipe is now in that
location

Remove from list; SAV-2 chosen
as the replacement well for LTM
requirements

MW-13 Not found Try to gauge in July

MW-lA Destroyed

Filled with silicon compound

Remove from list

PI-U9 Remove from list

RW-1 Not on map Try to gauge in July

TREE Not a well Remove from list

TREE Not a well Remove from list

USGSO2T Destroyed Remove from list

USGSO5P Not found Try to gauge in July

WCHMHTAO12 Not on map in new location Try to gauge in July

WITCTAO36 Free product sock in well Try to gauge in July
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not be calculated because top of casing elevations were unavailable. In summary, from the 246
selected wells, 195 groundwater elevations were obtained.

A total of 58 new wells have been installed at NAS Fort Worth JRB since the last GSAP (CIM
Hill, 1997) was prepared:

• 7 new wells in the BGS-series at AOC 1 (Base Gas Station/Base Service Station)

• 14 new wells in the WCHMH-series at AOC 2 (TCE plume)

• 34 new wells in the WTTC-series at SWMU 66 (Sanitary Sewer System)

• 3 new wells in the WHGL-series in the Landfill Area

Groundwater elevations were determined from water level measurements taken at 56 of these new
monitoring wells. The addition of these new wells, distributed across the site, greatly enhances
the ability to construct groundwater contours.

Groundwater elevations from the 195 wells screened in the Terrace Alluvium, provided in Table
5.2, were used to construct the potentiometric map for January 1998, presented as Figure 5.1. In

— general, the regional groundwater flow direction is from west to east. Groundwater elevation
varied from 616 feet above NGVD along the western border to 535 feet NGVD in the eastern
portion of the site. The head gradients toward the eastern end of the site are approximately double
those on the western portion. The groundwater gradient ranges from approximately 0.05 ft/ft to
0.003 ft/ft.

Some local variations in groundwater direction are reflected on the potentiometric maps. The
influence of the pump and treat system at Waste Pile 7 can be seen in the contours (i.e., spread
of the contours in the area of the system) in the Landfill Area where flow may be influenced by
the drawdown from the recovery wells. Monitoring well data on groundwater elevations in the
central portion of Landfill Area indicate that the local groundwater flow is to the northeast towards
the Farmers Branch Creek. Monitoring data from the East Area suggest that the local flow is from
west to east. However, contours in the southern portion of the East Area indicate possible flow
bifurcation toward Farmer Branch Creek and West Fork of the Trinity River, which is likely due

• to the influence of the river in the area.

Groundwater elevations from January 1998 (Figure 5.1) were compared to those obtained in July
1997 (Figure 5.2). Groundwater elevations in most of the wells varied by less than 2 feet from
July 1997 to January 1998, although in some wells the January elevation was higher and in some
wells the July elevation was higher. The average increase in groundwater elevation from July
1997 to January 1998 was approximately 0.2 feet.

5.3 ANALYTICAL RESULTS

Of the 46 wells proposed for analytical sampling in the GSAP, 40 were sampled during the
January 1998 event. Four wells proposed for installation downgradient of SWMUs 64, 67, and

U.S. Air Force Center for Environmental Excellence
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Table5.2 432 61'Water Table Elevations for July 1997 and January 1998

-
Well

- - Coordmates Top of Casmg
Elevation

Groun4water Elevation

Eastmg Northwg July 1997 January 1998
15B 2301032.08 6963338.735 567.59 — 559.62 559.73

17! 2299626.674 6963642.662 578.13 568.35 568.35

17J
-

2299584.431 — 6963780.053 579.94 569.83 569.62

17K 2299799.209 6963578 .343 575.47 566.73 566.91

568.0617L

17M

2299741.167 6963812.735 577.32 567.97

2300037.62 6963761.95 574.28 •- 566.29

BGSMWOI 2299511 6964916.44 578.64 •- 572.39

BGSMWO2 2299618.19 6965006.79 577.57 — 567.18

RGSMWO3 2299690.06 6965067.5 576.72
578.49

-- 567.08

BGSMWO4

BGSMWO5

2299589.5 6965084.53 -- 567.54

2299961.23 6965150.67 571.66 -- 561.68

BGSMWO6 2299910.09 6964981.31 576.51 •- 566.95

BGSMWO7 2299737.83 6964990.68 574.88 -- 567.80
BSS-A 2300115.431 6965491.098 566.49 561.88 --

BSS-B 2300091.9 6965797.6 569.40 560.20 560.69
FTOS-11A 2295876.4 6962318.1 608.15 600.17 599.00
FTO8-11B 2295928.5 6962030.9 608.05

635.38
600.39 600.50

FTO9-12A

FTO9-12B

2295439.2 — 6960549.8 621.19 620.39
2295697.4 6960709.3 627.36 598.42 597.92

FTO9-12C 2295771.5 6960590.3 627.86 598.01 597.48
FTO9-12D 2295743.4 6960887.6 627.26 598.72 598.33

FTO9-12E 2295821.2 6960701.1 627.34 598.07 597.57
GMI-04-OIM 2296724.6 6960930.7 613.79 595.22 594.93

GMI-22-OIM

GMI-22-02M

2297688.4 6965108.03 606.62 -- --
2296187.4 6966632.9 619.13 610.12 610.23

GMI-22-03M 2298539.4 6966219.9 608.03 587.83 587.84
GMI-22-04M 2297340.5 6967250.5 610.70 591.61 591.47

GM!-22-05M 2299432.1 6966940.3 584.28 575.08 574.18

GMI-22-06M 2298186.6 6967004.5 606.84 589.06 588.99

GMI-22-07M 2298322.5 605.66 — 591.48 590.65

(JM!-22-08M 2298971.5 6970323.6 606.94 592.18 592.05
FIM-ilO — 2293163.2 6963667.5 637.33 -- 615.33
IIM-ill 2293265.658 6963623.549 636.49 614.07 --

HM-112 2293141 .648 6964217.563 638.06 -- --

HM-114

HM-116

2294352 6963912.1 627.77 -- 612.13

2294283.7 6966411.4 634.06 612.95 613.18

HM-117 2294274.3 6967355.4 633.32 613.27 613.42

HM-118 2294780.5 6968035.2 626.23 612.48 612.73

HM-119 2294271.8 6968726 625.04 613.28 613.40

I-IM-120 2295343.2 6969489 616.84 614.02 615.29

HM-121 2295279.2 6967390.2 627.66 610.54 610.70

1-IM-122 - 2295260.535 6962891.108 619.44 602.37 --

J-TM-123 2295272.6 5961638,5 624.85 601.12 601.23

U.S. Air Force Center for Environmental Excellence
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Table 5.2 (continued) 4 32 6 7
Water Table Elevations for July 1997 and January 1998

Well

Coordmates — Top of Casing
Elevation

Groundwater Elevation

Easing Northmg July 1997 January 1998
HM-124 2295223.3 6963957.8 623.26 611.40

613.19

610.70

HM-125 2295220.29 6965893.458 629.37 --

HM-126 2294300.2 6963121 622.99 -- 611.56

HM-127 2294853.3 6961588.5 624.04 586.21 602.61

ITMW-O1T 2298967.14 6961062.05 602.77 — 592.11

LFO1-1A 2301249.8 6964466.4 570.27 -- 541.11

LFO1-1B 2301057.006 6964700.806 560.18 550.44 551.62

LFOI-IC 2301376.05 6964438.037 562.15 548.74 549.79

LFOI-1D 2301412.716 6964288.176 563.91 549.73 550.71

LFOI-1E 2301174.3 6964606.025 562.11
-

548.95 549.92
LFO3-3D 2293269.12 6962056.65 625.25 -- 613.04
LFO4-01 2295382.891 6961027.715 629.16 600.17 —

LFO4-02 2296309.1 6961113.1 623.44 596.31 595.74
LFO4-03 2296310.26 6961069.03 623.25 -- --

LFO4-04 2297165.6 6960941.6 611.95 592.57 593.97

LFO4-10 2297078.9 6960411.8 626.47 595.21 594.59

LFO4-4A 2295852.984 6960300.484 625.84 617.65 617.57
LFO4-4B 2296274.338 6960323.911 619.95 602.47 602.53
LFO4-4C 2296593.501 6960604.002 612.96 595.93 595.30
LFO4-4D 2296416.385 6960831.587 615.13 596.35 595.73

LFO4-4E 2296410.998 6961036.036 618.49 596.20 595.65
LFO4-4F 2296058.767 6961061.85 625.28 597.62 596.97
LFO4-4G 2296658.929 6961224.127 619.75 594.70 594.61

LFO4-411 2296721.26 6960928.75 613.43 — 594.93

LFO5-01 2294577.8 6962728.3 621.88 604.55 605.24
LFO5-02 2295278.9 6962653.1 622.61 599.16 599.57
LFO5-14 2296543.61 6961562.305 611.79 594.96 --

593.22LFOS-18 2297075.4 6961555.6 611.71 593.56
LFO5-19 2297461.4 6961239.9 606.05 592.79 592.63
LFO5-5A 2295580.898 6961438.557 623.00 600.32 600.29
LFO5-5B 2296078.248 6961901.555 597.17 593.73 593.71

LFO5-5C 2295993.73 6961720.051 608.56 598.94 598.80
LF05-5D 2295757.035 6961740.466 611.40 601.92 600.82

LFO5-5E 2295550.36 6961177.867 626.70 600.18 601.04
LFO5-5F 2296336.36 6961288.64 618.95 — 595.08
LFO5-SG 2296536.324 6961581.317 615.28 594.92 594.54
LFO5-5H 2296343.797 6961735.963 610.61 595.43

-

595.37

LSA1628-1 2297802.1 6967936.2 601.67 -- 591.97
LSA1628-2 2297846.5 6967943.3 601.93 -- 592.20
LSAI62S-3 2297791.257 6967993.079 601.73 592.57 592.02

MW-i 2300345.606 6965853.592 560,64 -- --

U.S. Air Force Center for Environmental Excellence
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Table 5.2 (continued) 43 2 6 8
Water Table Elevations for July 1997 and January 1998

-
Coordinates - Top of Casing

Elevation

Groundwater Elevation

July 1997 January 1998Eastmg Northmg
2300791.955 — 6965706.661 -— 558.17 — —— 536.04 — 534.88

2297057.278 6965810.342 612.17 590.11

559.62 554.65

589.91-

— 2300142.021 6966149.318 555.01

2295756.2 6961041.92 -- -- --

2295736.39 6961035.09 -- — --

2295389.85 6963519.14 — -- --

2295368.85 6963512.61 — -- --

2301542.45 6970397.32 — -- --

- 2300555.919 6965704.96 557.55 549.63 550.49

2296878.439 6963365.698 611.38 591.95 592.02

2296841.863 6963382.211
—

-- -- — --

2299750.342 6965242.674 - 576.48 - 566.22 566,33

2299356.658 6965034.802 — -- — --

2299384.988 6965061.349 590.53 581.93 581.81

2298153.077 6965981.092 604.11 588.61 588.53

2298171.115 6965999.012 -- -- - --

2300090.055 6965802.687 -- -- --

2298224.978 6966053.097 -- - -- - --

2298204.568 6966088.853 -- -- --

2298144.896 6966031.035 --
—

-- --

2295643.543 6968478.952 619.33 610.23 610.53

2295623.167 6968470.498 -- -- --

2300138.608 6965803.452 563.69 560.63 560.35

2295621.7 6968528.648 -- -- —

2295639.958 6968536.471 -- -- --

2296182.561 6964355.172 -- -- --

2296200.241 6964378.184 616.75 602.04 606.89

2296055.932 6968789.529 614.32 606.95 607.00

2297112.98 6967217.16 613.37 601.66 599.61

2296034.177 6968836.004 613.78 606.76 606.76

2297175.216 6966950.884 -- — --

2297160.82 6966970.471 -- — --

2300173.696 6965734.917 562.87 560.82 561.21

2300055.237 6965967.108 - 567.37 559.87 559.88

— 2300491.789 6965584.178 557.04 552.76 553.62

2300329.174 6966001.958 559.54 553.93 554.26

2292594 6965339 — 647.09 — 615.63

2300066.63 6963755.16 -- -- --

2296520.35 6959115.8 - 645.04 -- 617.73

2300947.512 6963316.339 564.25 556.33 556.56

2299737.38 6965287.56 -- — --

2300053.58 6965632.91 -- -- --
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Table 5.2 (continued)
Water Table Elevations for July 1997 and January 1998 4 32 6

Well

Coordmates Top of Casmg
Elevation

Groundwater Elevatiol

Eastmg Northmg July 1997 January 1998
RW-1 2296721.472 6960929.874 -- -- --

SAy-I 2300298.887 6965776.357 -- -- —

SAV-2 2300280.415 6965807.583 — -- —

SDI3-01 2300621.423 6963391.743 573.09 561.41 562.72
SD13-02 2300753.03 6963487.702 573.28 560.65 561.60
SD13-03 2300699.63 6963362.921 571.41 560.75 562.94

SD13-04 2300770.955 6963361.521 569.08 559.98 561,05
SD13-05 2300775.292 6963904.275 571.54 562.72 563.16
SD13-06 2300907.827 6963164.35 557.68 547.77 548.31

SDI3-07 2301009.342 6963167.041 560.44 543.86 543.66
SPOT35-1 2296878.532 6966202.395 613.59 591.45 591.33

SPOT35-2 2296854.203 6966175.289 613.64 592.68 592.60
SPOT35-3 2296850.617 6966108.748 -- -- —

SPOT35-4 2296777.882 6966174.924 612.74 592.80 592.69

SPOT35-5 2296846.726 6966020.036 614.09 592.74 592.68
SPOT35-6 2296634.627 6966234.614 -- — --

SPOT35-7 2296508.592 6966534.791 616.41 609.89 610.05
STI4-01 2300090.8

-

6963295.3 575.95 562.83 563.93
STI4-02 2300091.7 6963511.6 575.51 564.24 564.99
ST14-03 2299891.6 6964080 576.68 568.70 568.93

ST14-04 2300345.3 6963642.7 575.61 563.91 564.92
ST14-14 2299735.22 6964309.76 — -- —

ST14-24 2299084.2 6964017.889 594.14 583.39 583.86
ST14-25 2299065.36 6964563.76 — — —

STI4-26 2299557.04 6964593.25 -- -- --
ST14-27 2300212.35 6964257.94 — — --

STI4-28 2300495.99 6963728.32 — — --

ST14-29 2300512.775 6963527.787 571.45 562.57 563.74
ST14-30 2300466.182 6963211.534 566.87 561.67 562.52

STI4-W05 2299093.85 6963726.062 593.63 585.83 585.89

ST14-W06 2299330.792 6963806.563 581.42 573.13 573.00
ST14-W07 2299393.809 6963614.609 579.96 569.76 569.80
ST14-W08 2299479.591 6964323.981 580.54 571.29 571.36
ST14-W09 2299550.097 6963471.685 575.54 568.65 569.01

ST14-W10 2299730.125 6963949.34 573.98 568.93 569.08
ST14-W11 2299657.972 6964128.603 576.31 570.46 570.61

ST14-W12 2299581.062 6963953.266 575.52 571.19 571.34

STI4-W13 2299776.442 6963695. 163 574.49 567.54 567.38
ST14-W15 2299923.113 6963315.787 573.47 563.63 564.26
STI4-W16 2300128.304 6964064.608 573.62 566.55 567.08
ST14-W18 2300162.474 6963906.725 573.79 565.71 567.61

STI4-W19 2300203.607 6963699.799 573.31 564.53 564.57

U.S. Air Force Center for Environmental Excellence
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Table 5.2 (continued)
Water Table Elevations for July 1997 and January 1998 432 /0

- — -

- Weli
Coorthnates Top of Casing

E1evation
Grôundwatêr Elevation

July 1997 January 1998Eastmg Northing
ST14-W20 2300275.355 6964009.08 573.48 565.13 565.72

ST14-W21 2300242.02 6963417.822 572.88 563.33 564.53

ST14-W22 2301016.385 6963649.635 571.30 561.74 562.16

ST14-W23 2300410.368 6962949.056 565.60 560.21 563.19

ST14-W31 2300830.861 6963549.672 571.23 561.22 561.62

STI4-W32 2300815.069 6963239.017 -- -- --

TREE 2296603 6960929.688 -- -- --

TREE 2296542 6960604 -- -- —

USGSO1P' 2297665.1 6970401.4 604.83

6970397.8 [ 604.78

574.39 574.10

USGSO1T 2297661.3 594.43 594.28

USGSO2T 2300335.041 6970326.57 604.21 — --

USGSO3T 2300610 6968704,7 575.02 571.42 571.92

USGSO4T 2299178.7 6968773 604.92 588.06 587.38

USGSO5P' 2299736.772 6965287.814 576.77 538.99 --

USGSO6P' 2297558.4 6963786.2 606.71 548.79 548.76

USGSO6T 2297542.1 6963777.9 606.67 589.46 589.59

USGSO7P' 2295250.6 6960165 - 632.10 545.26 546.10

USGSO7T 2295246.5 6960182.5 632.43 624.24 624.14

W-153
WCHMHTAOO1

2294096.2 6965106.3 — 631.57 612.96 612.71

2293702.384 - 6966632.501 639.08 -- 613.35

WCHMHTAOO2 - 2294818.468 6967545.100 631.32 -- 612.31

WCHMFITAOO3 2295039.039 6967958.333 631.00
631.25

-- 611.68

WCI-IMHTAOO4 2295041.059 6967949.303 -- 611.69

WCHMI-ITAOO5 2295662.842 6967495.679 — 626.95 -- 610.51

WCHMHTAOO6 2295671.903 6967494.615 626.73 -- 610.47

WCFIMHTAOO7 2295910.42 6967910.326 623.93 -- 610.04

WCFIMHTAOO8 2295862.693 6968694.421 622.85 — 610.20

WCHMHTAOO9 2296663.993 6968444.685 615.55 — 609.50

WCHMI-ITAO1O 2296660.061 6968440.059 615.35 -- 609.48

WCHMHTAO1 1 2297328.375 6969295.196 605.80 -- 593.75

WCHMHTAO12 2297691.142 6968645.437 605.85 -- 592.36

WCHMHTAO13 2300051.586 6967055.521 578.26 — --

WCHM}1TA014 2294337.637 6971208.882 — 619.11 — 608.40

WIIGLTAOO2 2296111.39 - 6962377.91 608.52 -- 597.17

WHGLTAOO3 2298O284 6961043.88 614.22 -- 593.14

WHGLTAOO4 2295760.62 6962943.38 -. 614.35 -- 597.97

WITCTAOO1 2296446.73 6969591.007 610.85 — 595.87

WITCTAOO2 2296135.475 6969258.49 613.36 -- 609.69

WITCTAOO3 2297405.052 6969111.3 607.58 -- 594.29

WITCTAOO4 2297490.47 6968938.831 606.62 -- 593.99

WITCTAOO5 2298166.787 6968458.461 602.81 -- 591.44

WITCTAOO6 2298261.857 6968425.939 602.76 -- 591.15

U.S. Air Force Center for Environmental Excellence
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Table 5.2 (continued)
Water Table Elevations for July 1997 and January 1998 432 7 1

Well

Coordmates Top of Casmg
Elevation

Groundwater Elevation

Eastmg Northing July 1997 January 1998
WITCTAOO7 2298432.068 6968309.561 603.03 — 589.58
WITCTAOOS 2298030.119 6967939.663 600.62 -- 592.96
WITCTAOO9 2298232.895 6967860.597 597.15 -- 592.11
WITCTAOIO 2298752.182 6967693.534 600.31 — 586.45
WITCTAOII 2297357.309 6967455.258 610.27 — 593.93
WITCTAOI2 2298224.392 6967348.773 599.93 — 590.29
WJTCTAO13 2297750.979 6967015.62 605.39 — 590.89
WITCTAO14 2297417.505 6966903.565 611.74 -- 591.56
WITCTAO15 2298395.024 6966332.667 606.84 -- 589.34
WITCTAO16 2298061.326 6966238.285 607.85 -- 589.65
WITCTAO17 2299305.778 6967298.148 592.94 -- 584.65
WITCTAOI9 2298838.013 6963107.247 600.82 — 586.85
WITCTAO2O 2296316.788 6963895.317 616.78 -- 597.68
WITCTAO21 2298718.156 6963794.398 604.19 -- 589.02
WITCTAO22 2298742.854 6963649.916 604.17 -- 587.61
WITCTAO24 2298956.02 6965971.777 604.86 — 588.37
WITCTAO25 2299534.282 6966004.916 595.20 — 585.47
WITCTAO26 2299480.089 6965456.85 584.37 -- 578.97
WITCTAO27 2299510.856 6965193.741 581.44 — 572.07

WITCTAO28 2300621.253 6965160.619 558.11 — 554.60
WITCTAO31 2299152.204 6964689.931 592.10 — 588.44
WITCTAO32 2299195.636 6964500.665 587.37 -- 581.04
WffCTAO33 2300475.241 6964323.666 574.06 — 565.29
WITCTAO34 2300951.486 6963956.683 571.95 -- 564.27
WITCTAO35 2299093.681 6963387.121 599.37 -- 586.60
WITCTAO36 6963181.649 2299629.281 578.57

——
-- --

WITCTAO37 2297784.441 6963424.036 604.19 -- 590.70
WITCTAO39 2295415.407 6962339.771 619.47 -- 603.11
WJETA53O 2296533.87 6959546.93 639.39 — 609.88
WJETA531 2295893.78 6958908.59 644.17 — 628.83
WJETA534 2296341.54 6958941.15 647.38 — 622.99
WJETA535 2296794.44 6959722.27 634.61 — 605.43
WPO7-1OA 2295807.3 6961290 626.50 599.79 599.61

WPO7-1OB 2296040.4 6961277.5 624.22 597.12 597.34
WPO7-1OC 2296062.4 6961575.6 617.18 597.98 597.55

These wells are screened in the Paluxy Aquifer. The groundwater elevations obtained at these wells are not used to
construct the groundwater contour maps. -

U.S. Air Force Center for Environmental Excellence
Qrtly Rpt\R07-98.960.wpd 59 HydroGoLogic. Inc. 7117/98



This page was intentionally left blank.



43
2 

73
 

H
vd

m
G

eo
L

og
ic

, I
nc

—
Fi

na
l Ja

nu
ai

y 
19

98
 Q

ua
rt

er
ly

 R
ep

or
t 

N
A

SF
on

 W
or

th
 11

W
, 

T
ex

as
 

Fi
gu

re
 5

.1
 

W
at

er
 J 
L

ev
el

 
an

ua
ry

 E
le

va
tio

ns
 

19
98

 

A
ir

 F
or

ce
 C

en
te

r F
or

 
E

nv
ir

on
m

en
ta

l 
E

xc
el

le
nc

e 
B

ro
ok

s 
A

FB
, T

ex
as

 

L
eg

en
d 

—
 —

 —
 —

 
N

A
S

 F
or

t W
or

th
 JR

B
 (C

ar
sw

el
l F

ie
ld

) 

F
or

m
er

 C
ar

sw
el

l A
ir 

Fo
rc

e 
B

as
e 

U
tJ

U
 

G
ro

un
dw

at
er

 E
le

va
tio

n 
C

on
to

ur
 

(F
ee

t A
bo

ve
 M

ea
n 

Se
a 

L
ev

el
) 

fl 

-I
 

--
.4

. 
. 

. 

ct
._

.._
_.

_*
6r

 
6L

3.
 

nj
/li

 
. 

: 
' 

\\ 
.. 

—
 

- 
- 

..c
 

6w
.1

/ 
. 

6.
2 

64
 

S 
r —

 —
 

La
nd

fil
l 4

re
a 

...
 

/1
 

. 
...

 
. 

j 
I 

\O
>

 
' 

. 
. 

. 
l_

__
_.

 
-!

 
.. 

F
ix

gh
th

ne
i4

re
a 

7'
 'Y

 
. 

/ 
.. 

:. 
.. 

.6
U

7 

64
05

 
6t

// 
/ 

-r
 

:..
::.

: 
. 

.. 
:. 

. 
. 

. 
.y

zj
 r'/

 
s\

f 
54

7 
-k

—
 -W

2 
7'

 
5s

t 
7s

i 
A

- 
" 

/ 
N

 
, 

/ 
—

' 
. 

La
k.

eW
or

th
 

ar
i'a

 
64

71
 

...
 

4h
 

W
 
6 

Sj
45

 
—

 
,e

* 
'' 

N
 

/ 
64

90
 

' A 
:::

r!
.T

 
•.

 #
"•

 .\
" 

. 
.•

 
: 

5.
2 

"—
,' 

. 
J\

/. 
.. 

91
3 

r.
 

.. 
. 

50
 

/ 
SN

 
r 

:&
 

. 
. 

. 
' . 

>
 
/ 

/ 
a.

 
)' 

<
 /

 
—

 
/ 

.q
r 

" 
1o

a 
.. 
/ 

L
 

' 
52

24
/C

* 
, 

/ 
/ 

t 
/ 

-*
 

a2
Z

o 
:t4

 w
t'i

 
' 

/ 
, 

A
.. 

- 
N

 
1.

 
5&

97
 

/'$
 S%

j 
•.

 
/ 

: 
/ 

E
as

 A
re

a 
4/

 
;'2

2 
1q

 
—

t 
jJ

• 
/ 

a 
N

 
- 

tt5
5 

r 
. 

4-
 

.N
 

. 

. 
. 

.. 

. 
-—

 
*3

 
11

 
' 

IT
 

° 
.4

W
'tt

 . 
*3

" 
40

' 
>

 
2!

 
. 

I 
—

 
12

54
t 

4.
...

 
/ 

. 
...

. 
. 

\ 
I 

..$
12

 
6 

- 
.. 

55
 

/ 

...
 

j 
., 

. 

. 

* 
4-

 : 
i: 

.. 
—

 
_$

,-
 
flO

çO
p 

a,
 

'. 
. 

A
T

--
 C

!:?
 I,

 1. 
/ /

 
' 

7t
II 

:: 
' 

G
en

er
al

iz
ed

 G
ro

un
dw

at
er

 fl
ow

 

( 

,t\
 

G
ro

un
dw

at
er

 M
an

ag
em

en
t A

re
as

 

N
 

0 
50

) 
10

5)
 

20
30

 

SC
"S

IE
 I

N
 F}

T
T

 

d9
 

Fi
le

na
m

e:
 I A

FC
O

O
1 

\O
7G

C
B

 R
ep

or
t W

in
al

 R
ep

or
t W

IG
S 

ap
r 

R
ev

is
ed

: 
07

/1
3/

98
 cf

 
Pr

oj
ec

t: 
A

FC
0O

1-
O

7G
C

B
 

M
ap

 S
ou

rc
e:

 J
ac

ob
s,

 1
99

6 

5-
10

 



, 
I 

-.----—
, 

\ 
- 

- 
- 

-. 
1/ / 

• 

I 
Y

 
• ' (? 

, 
.4 

"- . 
. 

—
 . ' 

' 
I 

' 
_J 

- 
Ii 

\ 
c? 

rJ 
'1... 

' 
' 

'' \ 
4 

1) 
o.t; rI_ 

Q
( 

0 
_j 

r 
( 

L .i 
I 

' 
I 

—
 

e 
.- 

'- 
-I 

1 
- 

I 
, .- 

—
*t, (_'t 

,—
 

., 
- 

.; 
- 

' 
: 

'—
..j 

'-'-: 
. I 

#-- 
' 

.. 
, 

' 
.. . 

. j€I- 
. 

- 
I 

. 
p 

. 
-.-. 

. 
' 

- 
- 

- 
. 

. - 

—
j 

-' 
)c 

C
 

. 
', - 

, 
0 

zj 
( 

/ 
.Q

 aG
' 

1 

t\ 
' 

•, 
c 

' 
:E

 

•- 
- 

.. 

. 
__ 

. 
L9 

- ). -f; 
•;.: 

, -: 
r 

° ' 
.' 

—
- .- \ , r'. 

•• 
' 

-. 
.- 

' 
—

 

-.- 
—

 
- 

) 
9c 

g 
—

€Z
9 

- 

: 
- 

; 
,;: 

, 
--p, 

LP
 

Ji1 f 
- 

I 
—

 

-: 
-. 

-. 
- 

- 
f 

-j•n 
-- 

-:' 
: 

.- 
—

 
91 

'—
--z: ----—

 _-._,—
- 

I 
- - 

- 
8 

- 
/ 

- 
—

, 
-,,'&

p/, 
-. 

1 
.- 

/ 
/ 

—
 

:- 
H

-P
 

"-.i: 
..-K

 ' 
\. 

Y
"i:. 

sv 
j.. 

_—
-f- 

V
 

•. 
—

 
- 

- '. 
I 

<
 

/ 
/ ' 

." 

'v 
\ 

- 

8 
-- 

-<
I' 

' 
—

 —
 —

 
U

-1.,, 
/ 

/ 
. 

-. 
_./' 

// 
/ 

oc'• 
/ 

,/ 
- 

' : ! 
- 

c l6ç 0c - 
/ 

/ / r 
/ 

/ . 
/ 

'.. 
/ 

- 
_. U

 
'i-. 

I 
, 

I 
4 

V
 

8 
—

 
I 

0s6 
L

P6 
—

. 
—

 

-, 
'-r 

T
11 

I. 
t 

N
 

i ot 
I 

—
 

—
 

—
. - 

"—
 

—
 

®
 

-. 
c 

—
 

______ 
( 

- 
r 

—
—

. 
6! 

c 
6 

-. 
Z

019 
- 

. -. 
- 

- 
. 

•. 
019 

8 
- 

• 
U

t9 
r?t 

II9 
v09 

U
09 

- 
rz9 

- - 

* - 
—

 —
 —

 

- 
- 

V
J iuzpqijq 

- 
- 

-. 
.. 

.. 
- 

- 
- 

- 
-: 

- 
. 

N
 

-8 
8 

-.- 
/. 

r,JV
/ll/pU

17J\., 
—

 
119 

. 
(119 

0119 
-_ 

- 
/ 

. 
.. 

E
 

. 
.. 

- 
• 

- 
. 

-S
 

- 
- •.--:--- 

---O
1I9 

- 
/._,..... 

- 
—

 
- 

:. 
-- 

-- 
:: 

.::.:.:. 
- 

.:.:: 
, 

. 
/ 

- 

-- 

IE
:T

T
T

 J T
.T

 .1 
T

T
T

T
T

T
 r'" T

T
JT

E
T

II"T
 

T
I-c 

966! S
qO

t :a3Jno dvp%
r 

W
3fL

T
h!O

O
3.IV

 
:pafojj 

f3 6/I'1/LO
 

.pasL-taw
 

Jdo7ç9j\1Jodaf jvU
; faf\grJL\ ijqv :x .w

vuapq 

14 N
I! dIV

O
S

 
—

 
—

 
000Z

 
000! 

001 
0 

N
 ----- 

S
P

%
T

 4U
U

JB
U

E
J4 Jw

M
puflO

J9 
\/ 

M
O

U
 

M
PliflO

1O
 P111IO

 - 
(pA

J S 
A

oq' i) 
m

o3uo uO
flA

J 13$A
puh1O

1 

°°d 
M

S
1B

3 .1U
U

O
d 

(ppiJ pM
s) jf qi.io JoJ SV

 

pU
o,-I 

S
X

O
L 'dV

 S)jO
O

Jj 
O

U
jO

O
X

 jU
U

iU
O

IIA
U

 
IO

d JU
J O

JO
d W

 

L
661 

SU
O

U
A

O
I JO

A
O

'] J1 
rc 

S
V

X
? )Jf 49J0M

 i.I0JS
V

N
 

,4.ltrnO
 '661 "r!"d—

"! 
O

7O
Q

O
4p(H

 

) 



432 7
HydroGeoLogic, Inc. —Final January 1998 Quarterly Report—NAS Fort Worth JRB, Texas

68 and AOC 7 (WHGLTAOO5, WHGLTAOO6, WHGLTAOO7, and WHGLTAOO8) were not in
place for sampling; these wells should be in place for the April 1998 basewide quarterly sampling
event. Monitoring well SD13-07 contained free product; therefore, it was not sampled.
Monitoring well C-is, proposed by CH2M Hill in the RFI for AOC 2 (CH2M Hill, 1997), was not
installed because another recently installed monitoring well, WITCTAO1O, drilled by IT
Corporation for the RFI for SWMU 66 (IT Corporation, 1997c), was placed adjacent to its
proposed location. CH2M Hill instead used monitoring well WITCTAO1O for the investigation
and sampled it in January 1998 for its investigation. For the remaining basewide quarterly
sampling events for 1998, WI1'CTAOlO will be sampled in place of C-15. A complete listing of
the analytical results from this January 1998 sampling event is provided in Appendix B.

5.3.1 Contaminant Evaluation

To facilitate discussion of contamination at NAS Fort Worth JRB, levels of contamination
determined from analytical sampling were compared to several threshold values. The results of
metals analyses were compared to established background concentrations (Jacobs, 1997), and the
results of the organic analyses were compared to PQLs. These comparisons identified locations
where contamination is likely and monitoring should be continued to provide further
characterization. In addition, both metals and organics were compared to the TNRCC Risk
Reduction Standard 2 (RRS 2) values. Comparison of contaminant concentrations to their
respective RRS 2 values provides a basis for risk assessment. Concentrations that exceed their
RRS 2 values indicate areas where continued monitoring and remedial action is necessary.

5.3.1.1 Background Concentrations

Background concentrations were determined for 24 inorganic constituents at NAS Fort Worth JRB
(Jacobs, 1997). All metals sampled for at NAS Fort Worth IRE were included in this study, with
the exception of tin, which is only sampled for as part of RCRA Appendix IX. A single
groundwater sample was collected from each of 12 background wells in December 1996 using a
low-stress technique to approximate filtered samples. The groundwater monitoring wells sampled,
both newly installed and existing, were located up- and cross-gradient from wells that were known
to contain VOCs and SVOCs.

The tolerance interval method suggested by the EPA (1989, 1992) was used to estimate
background concentrations for the 24 inorganic constituents for comparison to compliance wells.
Tolerance intervals are useful for groundwater data analysis because it is important to ensure that,
at most, a small fraction of the compliance wells sampled exceed a specific concentration level

— (EPA, 1992). Two coefficients are associated with any tolerance interval. One is the proportion
of the population that the interval is supposed to contain, called the coverage. The second is the
degree of confidence with which the interval reaches the specified coverage, known as the
tolerance coefficient. The UTLJ is the upper tolerance limit (UTL) of a tolerance interval with
a coverage of 95 percent and a tolerance coefficient of 95 percent. The UTL9595 was determined
by Jacobs (1997) as the background concentration for comparison to contaminant concentrations.
These values are provided in Table 5.3.

U.S. Air Force Center for Environmental Excellence
F\Dnhvcrbk,\AFCEE\flO7Drft Qriiy Rp\RO7-989O.wpd 5-12 HydroCcoLogic. Inc. 7/17/98
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Table5.3
Background and Risk Reduction Standard 2 ? 13

Values for Inorganic Constituents

Background
- - -

TR1S 2 RRS 2
- Value Value Value

Metal_ (mgIL) (mgfL) 11 1Source'
Aluminum 1.332 0.2 Derived

Antimony 0.002 0.006 TNRCC

Arsenic 0.0049 0.05 TNRCC

Barium 0.587 2 TNRCC

0.0003 0.004 TNRCC

Cadmium

Calcium

00005 0.005 TNRCC

226.3 -- Essential Nutrient2

Chromium 0.006 0.1 TNRCC

Cobalt 0.0089 6.1 Derived

Copper 0.0028 1.3 Derived

Iron 0.2240 0.3 Derived

Lead 0.0016 0.015 TNRCC

Magnesium _37.8 -- Essential Nutrient2

Manganese 0.175 2.4 Derived

Mercury 0.0001 0.002 TNRCC

Molybdenum 0.0144 0.51 Derived

Nickel 0.0204 0.1 TNRCC

Potassium 15.03 -- Essential Nutrient2

Selenium 0.0077 0.05 TNRCC

Silver -
Sodium

0.0002 0.183 TNRCC

167Q -- Essential Nutrient2

Tin
Thallium

-- 61 Derived

0.0632 0.082 Derived

Vanadium 0.0120 0.71 Derived

Zinc 0.118 5 — Derived

Source of all values was TNRCC RRS 2 (30
procedures presented in the regulations.

2 Essential Nutrient - no risk values available.

TAC 335). Those noted as "Derived" were derived based on

U.S. Air Force Center for Environmental Excellence
F\Ddivrbk\AFcEE\DO7\Ddi Qrily Rp\RO7-9896Owpd 513 HydroGoLogic. Inc 7! l7I9
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5.3.1.2 Practical Quantitation Limits 4 3 2 7 7

A PQL is the lowest analytical result level that can reasonably be achieved within specified limits
of precision and accuracy during routine laboratory conditions. Each PQL value is higher than—
the associated method detection limit, which is the minimum concentration of a substance that can
be measured and reported with 99 percent confidence that the analyte concentration is greater than
zero. Sample concentrations falling between the method detection limit and PQL are assigned an
HF" qualifier indicating the variability of the result (HydroGeoLogic, 1997a). Because a
background concentration for organic compounds is not appropriate, the PQL is used as a
comparison to determine those compounds that can be detected within established limits of
precision and accuracy.

5.3.1.3 Risk Reduction Standard 2

RRS 2 values are the chemical-specific cleanup levels for remediation of groundwater that has
been contaminated by a release(s) from a SWMU or AOC. These values are established from
health-based standards and criteria (Texas and/or Federal) pursuant to TNRCC Regulations, 30
TAC 335.551-335.569. If the PQL and/or background concentration for a given chemical is—
greater than the RRS 2 level, either the PQL or the background value, whichever is greater, is to
be used for determining compliance with requirements of the groundwater remediation. If RRS
2 values are not available or do not provide appropriate protection for human health or the
environment, cleanup levels based on other numeric criteria, referred to as Medium Specific
Concentrations (MSCs), must be established. Formulas to develop MSCs, based on exposure
factors, exposure pathways, and chemical-specific toxicity, are provided in 30 TAC 335.558 (i.e.,
MSCs for RRS 2). RRS 2 values for metals and VOCs are provided in Table 5.3 and Table 5.4,
respectively.

—

5.3.2 AOC 1 (Base Service Station/Base Gas Station)

In conjunction with the corrective action for AOC 1, the second quarter of groundwater sampling
was conducted as part of this basewide sampling program (IT Corporation, 1997a, 1997b).
Samples were collected from six wells (MW-b, BSS-B, SAV-2, BGSMWO3, BGSMWO5, and
BGSMWO6) and were analyzed by EPA Method SW8020 for BTEX compounds and MTBE. In
addition, field parameters were measured in the field at the time of sampling and included pH,
temperature, conductivity, DO, and turbidity. The results of sampling from the October 1997 and
January 1998 events are presented in Appendix C of this document.

5.3.3 SWMTJs 64, 67, and 68 and AOC 7 (POL Tank Farm Area)

In conjunction with the remedial action for SWMUs 64, 67, and 68 and AOC 7 (Sites ST14 and
SD13), 17 wells were sampled as part of this basewide sampling program. The purpose of this
sampling is to confirm that source soils are not causing increases in groundwater concentrations
and that no unanticipated downgradient migration is occurring. The remedial action calls for
quarterly sampling until the appropriate target concentrations are obtained and then an additional
2 years of verification sampling to ensure plume stability and ongoing compliance. The results of
sampling in January 1998 are presented in Appendix D of this document.

U. S. Air Force Center for Environmental Excellence
F\Ddivr,bk,\AFCEE\DO7\Dth Qrtiy RpARO7-98960.vpd 5—14 HydroGcol.ogic. Inc. 7/17191
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Table 5.4
Risk Reduction Standard 2 43 2 7 8

Values for Volatile Organic Compounds

VOC -

RRS2
Value
(gfL)

RRS2
Value

Source' 5
2-Methylnaphthalene 4,100 Derived

Benzene 5 TNRCC

Chlorobenzene 100 TNRCC

cis- 1 ,2-Dichloroethene 70 TNRCC

Ethylbenzene 700 TNRCC

Isopropylbenzene 10,000 TNRCC

m-Xylene & p-Xylene 10,000 Derived

Methyl tert-buyl ether 510 Derived

n-Propylbenzene 10,000 Derived

Naphthalene 1,460 TNRCC

o-Xylene 10,000 TNRCC

sec-Butylbenzene 1,020 Derived

tert-Butylbenzene 1,020 Derived

Tetrachloroethene 5 - TNRCC

Toluene 1,000 TNRCC

trans-i ,2-Dichloroethene 100 TNRCC

Trichloroethene 5 TNRCC

Vinyl chloride 2 TNRCC

Source of all values was TNRCC RRS 2 (30 TAC 335). Those noted as "Derived" were derived based on
procedures presented in the regulations.

U. S. Air Force Center for Environmenlal Excellence
QrIy Rp\RO7-98.96Ovpd 5-15 HydroGoLogic. Inc. 7117108
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5.3.4 Flightline Area

5.3.4.1 Volatile Organic Compounds 4 3 2 79

A total of 11 monitoring wells were sampled for VOCs in the Flightline Area during the January
1998 basewide sampling event using EPA Method SW8260. The VOCs detected above PQLs
during this sampling event are presented in Table 5.5. Locations of the wells are provided in
Figure 3.1. Six of the wells sampled were designated as plume wells to further delineate the
extent of TCE and related compounds contamination. One of the wells was designated as a plume
well to delineate fuel-related compounds contamination. Two of the wells, GMI-22-07M and
WITCTAO24, were designated as sentry wells. The remaining two wells, GMI-22-05M and
USGSO4T, were designated as perimeter wells

Chlorinated solvents and their daughter products were detected in five of the six TCE plume wells
sampled in the Flightline Area. The one exception was monitoring well GMI-22-02M. TCE at
concentrations ranging from 76 /AgIL to 500 g/L and cis-1 ,2-dichloroethene at concentrations
ranging from 14 ugIL to 63 /AgIL were detected in plume wells GMI-22-03M, GMI-22-04M,
GMI-22-06M, LSA1628-3, and MW-53. Trans-1,2-dichloroethene was detected in three of the
five wells at concentrations ranging from 31 vigIL to 41 ugIL. In addition, tetrachioroethene was
found in monitoring well GMI-22-03M at a concentration of 19 ig/L. No VOCs were detected
in monitoring well GMI-22-02M above PQLs; the designation of this well should be changed from
plume well to sentry well since it is beyond the current limits of the TCE plume. No chlorinated
solvents were detected in sentry well GMI-22-07M, located cross-gradient from the TCE plume,
or WITCTAO24, located downgradient from the plume.

In addition to sampling conducted as part of this program, neighboring AFP 4 also sampled some
of the wells in the Flightline Area as part of its basewide sampling program in January 1998. The
results of both sampling events conducted in January 1998 were used to produce the plume contour
maps for TCE and cis-1,2-DCE presented as Figures 5.3 and Figure 5.4.

Fuel-related compounds, including cumene (58 gIL), n-propylbenzene (67 pgIL), naphthalene
(130 jzglL), and tert-butylbenzene (3.OJ ug/L), were found in fuel plume monitoring well
SPOT35-5 at levels above their PQLs; however, none of these compounds were above their RRS
2 values. Monitoring well WITCTAO24, chosen as a sentry well for the TCE and fuel plumes,
contained a very low level of tert-butylbenzene at 2.5 gfL. The RRS 2 for tert-butylbenzene is
1,020 gIL. No other compounds were detected above PQLs at this sentry well.

No contaminants at levels above PQLs were detected in either of the two perimeter wells, GMI-22-
05M or USGSO4T. Both of these wells were identified as perimeter wells and were sampled to
monitor any off-site contaminant migration.

5.3.4.2 Metals

Monitoring wells GMI-22-05M and USGSO4T, designated as perimeter wells for the Flightline
Area, were sampled for metals during the January 1998 quarterly sampling event. Detections
above background concentrations are provided in Table 5.6. The locations of these wells are

U.S. Air Force Center for Environmental Excellence
F\Ddj,.bI.,\AFCEEDO?\D,fi QnIy P\k989, 5-16 ydoG.oLogic, [r. 7! l7/9
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432 80Table 5.5
Detections of Volatile Organic Compounds Above Practical Quantation Limits in Wells

Sampled Using Analytical Method SW8260

Area Well Well Type- Analyte Result (tglL)1

flightline GMI-22-02M Plume/TCE (none) --

GMI-22-03M P1umeITCE cis-1 ,2-Dichloroethene

Tetrachioroethene

trans-i ,2-Dichloroethene
Tnchloroethene

58

1!2

41

GMI-22-04M PIumefTCE cis-1 ,2-Dichloroethene 63

Trichioroethene Q
GMI-22-05M Perimeter (none) --

GMI-22-06M Plume/TCE cis-1,2-Dichloroethene 34

trans-i ,2-Dichloroethene 36

Trichioroethene - - jQ
GMI-22-07M Sentry (none) --

LSA 1628-3

MW-53

Plume/TCE cis- 1 ,2-Dichloroethene 51

trans-i ,2-Dichloroethene 31

Trichioroethene 23
Plume/TCE cis-1 ,2-Dichloroethene 14

Trichioroethene

SPOT35-5 Plume/Fuel lsopropylbenzene (Cumene) 58

n-Propylbenzene 67

Naphthalene 130

sec-Butylbenzene

(none) -

13

USGSO4T

WJTCTAO24

Perimeter
-

--

Sentry tert-Butylbenzene 3

East LFO1-ID Perimeter (none) --

SD13-01 Plume (none) --

SD13-02 Plume (none) --

SDI3-04 Plume (none) --

SD 13-06 Plume (noL --

ST14-14 Upgradient (none) --

ST14-24 Upgradient Vinyl chloride 2

ST14-26 Upgradient (nocL -
—

STI4-W31 Plume (none) - - -
—

Landfill

'Concentrations

LFO5-19C PIumeITCE Trichioroethene

WHGLTAOO3

-

Plume/ICE cis- i ,2-Dichloroethene 61

Trichloroethene fl
WHGLTAOO4 PIumeITCE cis-i ,2-Dichloroethene LW

Trichloroethene W
USGSO7T Sentry (none) --

WPO7- 1OC

are reported in

Plume/ICE Trichloroethene 1.200

micrograms per liter (JLg/L). Results that exceed the TNRCC RRS 2 values are underlined.

U. S. Air Force Center for Environmental Excellence
RpI\R07-98960wpd 517 HydroGoLog. bc. 7117198
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Table 5.6
Detections of Metals Above Background in Wells Sampled

Area Well - Well Type Analyte Result (mgIL)'
Flightline GMI-22-05M Perimeter (none) --

USGSO4T Perimeter Iron 0.32
East LFO1-1D Perimeter

-
Manganese 0.34J

MW-l0 Perimeter Arsenic 0.022F
Iron 6.2
Lead O.0058F

Manganese 4.9J
SD13-01

--

Plume Arsenic 0.056F
SDI3-02 Plume Arsenic 0.026F

Manganese 0.26
SD13-04 Plume Arsenic O.069F

Lead O.0018F

SD13-06 Plume (none) --
STI4-02 Plume Arsenic O.012F

Iron 13.8

Manganese 0.23J
ST14-14 Upgradient Iron 1.6

Manganese 0.19J
ST 14-24 Upgradient (none) --

ST14-26 Upgradient Iron 0.38
Vanadium 0.023F

STI4-W18 Plume Arsenic 0.025F
Iron 8.7
Lead 0.02F
Selenium 0.015F

ST14-W21 Plume Arsenic
--

0.054F

Iron 14

Manganese 0.42
Nickel O.069F

ST14-W31 Plume (none) ---
Landfill LFO5-19C Plume (none) --

WPO7-1OC Plume Arsenic 0.O1F

Manganese O.39B

'Concentrations are reported in milligrams per liter (mgfL). The J" qualifier indicates that the analyte was positively
identified, but quantification is an estimation. The "F qualifier indicates that the analyte was positively identified, but
that the associated numerical value is below the PQL.

U.S. Air Force Center for Environmental Excellence
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provided in Figure 3.1. No metals were detected above background values in the sample taken
from monitoring well GMI-22-05M. The only metal detected in the sample from monitoring well
USGSO4T above background was iron. The iron concentration in this well was 0.32 mg/L, which
is slightly above the RRS 2 value for iron of 0.3 mg/L. Although iron concentrations in this well —
have fluctuated historically, the concentration found in January 1998 is lower than any recorded
in 1997. All other metals analyzed in monitoring well USGSO4T were below their respective
background concentrations.

5.3.4.3 Other Analyses

Monitoring wells GMI-22-02M and SPOT35-5 were sampled for volatile and extractable TPH
using Method SW8015 and polynuclear aromatic hydrocarbons using Method SW831O.
Monitoring well SPOT35-5 was installed to monitor a possible fuel plume in the vicinity of AOC
4. Monitoring well GMI-22-02M is upgradient of this site. The only detection from these analyses
was extractable petroleum hydrocarbons at 2.9 mg/L in monitoring well SPOT35-5.

Monitoring wells GMT-22-02M and SPOT35-5 were also sampled for VOCs; a discussion of the
results of those analyses is provided in Section 5.3.4.1.

5.3.5 East Area

5.3.5.1 Volatile Organic Compounds

Twenty-four wells were sampled for VOCs in the East Area during the January 1998 sampling
event. Nine of the wells were sampled using EPA Method SW8260A, and the remaining, 15 wells
were sampled with EPA Method SW8O2OA for aromatic VOCs (BTEX compounds). The VOCs
detected above PQLs using these two methods are presented in Table 5.5 and Table 5.7.
Locations of the wells are provided in Figure 3.1.

Of the nine monitoring wells sampled for VOCs using EPA Method SW8260A, the only
compound found above PQL was vinyl chloride in monitoring well ST 14-24, at a concentration
of 1.7 gIL. The RRS 2 value for vinyl chloride is 2 gfL. Monitoring well ST14-24 was
designated as an upgradient well for the East Area SWMUs, but is also located downgradient of
the TCE plume in the Flightline and Landfill Areas. Vinyl chloride is a potential breakdown
product of chlorinated solvent degradation. Therefore, the detection of this compound in a
monitoring well does not affect its ability to function as an upgradient well in the East Area.

In the AOC 1 area, six monitoring wells were sampled using EPA Method SW8O2OA. Two of
these wells, BGSMWO5 and BGSMWO6, contained no compounds above PQLs. Benzene was
found at concentrations ranging from below PQL to 4,900 .tg/L; benzene has an RRS 2 value of
5 ig/L. Ethylbenzene, toluene, and xylenes were found in monitoring wells BSS-B, SAV-2, and
MW-1O, and MTBE was found in monitoring well SAV-2.

In the SD13/ST14 area (SWMUs 64, 67, and 68 and AOC 7), nine monitoring wells were sampled
using EPA Method SW8O2OA. Of these eight, two monitoring wells, ST14-02 and ST14-W16,

U.S. Air Force Center for Environmental Excellence
QrTy Rpt\R07-98.960.wpd 5—2 I KydoG.oLogic, !rc.7(I7I9
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'Concentrations are reported in micrograms per liter (igIL). The J" qualifier indicates that the analyte was positively
identified, but quantification is an estimation. Results that exceed the TNRCC RRS 2 values are underlined.

HydroGoLogc. bc. 71 17/9i

Table 5.7
Detections of Aromatic Volatile Organic Compounds Above Practical Quantitation Limits

in Wells Sampled Using Analytical Method SW8020

Area Well Well1ype Analyte ResultTfig/L)'
East 17M Plume (none) --

BGSMWO3 Compliance Benzene 1.400

BGSMWO5 Compliance (none) --

BGSMWO6 Compliance (none) --

BSS-B Compliance Ethylbenzene 1.700
Toluene 7.600

Xylenes (total) 12.000
SAV-2 Compliance Benzene 2.300

Ethylbenzene 1.500

tert-Butyl methyl ether (MTBE) 310

Toluene 140J

Xylenes (total)
-

2,900

MW-b Compliance Benzene 4.900

Ethylbenzene 5.200
Toluene 7.300

Xylenes (total) 14.000
ST14-02 Plume

-
Benzene 57

ST14-03 Plume (none) --
ST14-04 Plume (none) --

STI4-28 Plume (none) --
ST14-29 Plume Chlorobenzene 8.5
ST14-W16 Plume Benzene 4
ST14-W18 Plume (none) --
ST14-W21 Plume (none) --

U.S. Air Force Center for Environmental Excellence
QnIy Rpi\R07-98960wpd 5-22
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contained benzene at concentrations above the PQL (57 and 9.4 j.gfL, respectively); these
concentrations were also above the RRS 2 for benzene (5 g/L). The only other compound
detected in this area was chlorobenzene; it was detected in monitoring well ST14-29 at a
concentration of 8.5 gIL, well below the RRS 2 value for this compound of 100 gIL.

5.3.5.2 Metals

Thirteen monitoring wells were sampled for metals in the East Area during the January 1998
sampling event. The metals detected above background concentrations during this sampling event
are presented in Table 5.6. Locations of the wells are provided in Figure 3.1. A map of the East
Area showing all wells where metals were detected above background is provided in Figure 5.5.

Two of these wells, LFO1-1D and MW-b, were designated as perimeter wells and were sampled
to monitor any off-site migration. The only metal detected in monitoring well LFO1-1D was
manganese at a concentration of 0.34J mg/L, which exceeds the background value of 0.175 mg/L,
but is below the RRS 2 value of 2.4 mg/L. The sample obtained at monitoring well MW-b
contained arsenic, iron, lead, and manganese above background values. The concentrations of
both iron (6.2 mg/L) and manganese (4.9J mgIL) were also above the RRS 2 values of 0.3 mg/L
and 2.4 mg/L for iron and manganese, respectively. The metals detected in both monitoring wells
LFO1-1D and MW-tO during January 1998 have been present during all sampling events in 1997.

Monitoring wells ST14-14, ST14-24, and ST14-26, which were also sampled for metals, are
designated as upgradient wells, located upgradient from previously identified plume limits. The
sample taken from monitoring well ST 14-24 did not contain any metals above background values.
Monitoring wells ST14-14 and ST14-26 both contained iron at concentrations above both the
background and RRS 2 values. No other metals sampled in these upgradient wells were above
RRS 2 values. Monitoring well ST14-14 contained manganese at a concentration of 0. 19J mg/L,
just slightly above the background values of 0.175 mgIL. Monitoring well ST14-26 contained
vanadium at a concentration of 0.023F mg/L, which is above the background value of 0.0123
mgIL.

The remaining eight wells in the East Area sampled for metals are all designated as plume wells.
Six of the eight plume wells contained arsenic above background values, with concentrations
ranging from 0.012F mg/L to 0.069F mgIL. Arsenic concentrations exceeded the RRS 2 value
of 0.05 mgtL in three wells: SDI3-02, SD13-04, and ST14-W21. Three of the eight wells, ST14-
02, ST14-W18, and ST14-W21, contained iron at concentrations above both the background and
RRS 2 values, ranging from 8.7 mg/L to 14 mgIL. Three of the eight wells, SD13-02, ST14-02,
and STI4-W21, contained manganese above background values, but none of these detections were
above the RRS 2 value of 2.4 mg/L. Lead was detected in monitoring well ST14-W18 at a
concentration 0.02F mg/L, which exceeds the RRS 2 value of 0.015 mg/L. Lead was also
detected in monitoring well SD13-04 at a concentration of O.0018F mgIL, slightly above
background value of 0.0016 mgIL. Other metals found in the East Area plume wells include
selenium in monitoring well STI4-W18 and nickel in monitoring well ST14-W21. Both of these
detections were below background values. Samples from two of the plume wells, SD13-06 and
STI4-W3 1, did not contain any metals above background values.

U.S. Air Force Center for Environmental Excellence
FDIivcbk,\AFCEFDO7\Drft Qrly Rp\RO7-989Owpd 5-23 HydrooIogC. Inc. 7117198
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5.3.5.3 Other Analyses

Six wells in the East Area were sampled for all RCRA Appendix IX compounds. In addition to
the VOC and metals analyses described in the preceeding sections, monitoring wells LFO1-1D,
SD13-01, SD13-02, SD13-04, SD13-06, and ST14-W31 were sampled for SVOCS (SW8270B),
organochiorine pesticides and PCBs (SW8O8OA), organophosphoms pesticides (SW8140),
chlorinated herbicides (SW8150), dioxins and furans (SW8280), sulfide (E376.2), and cyanide
(SW9012). The only contaminant found above its PQL was 2-methylnapthalene. This compound
was found in monitoring well SD 13-04 at a concentration of 54 g/L. The RRS 2 value for 2-
methylnapthalene is 4,100 g/L.

5.3.6 Landfill Area

5.3.6.1 Volatile Organic Compounds

Five monitoring wells were sampled for VOCs in the Landfill Area during the January 1998
basewide sampling event using EPA Method SW8260. The VOCs detected above PQLs during
this sampling event are presented in Table 5.5. Locations of the wells are provided in Figure 3.1.

Four of the five wells, LFO5-19, WHGLTAOO3, WHGLTAOO4, and WPO7-1OC, were chosen as
plume wells to further characterize the TCE contamination in this area. TCE was detected in all
four of the plume wells, at concentrations ranging from 56 agIL to 1,200 zgfL. Cis-1,2-
dichioroethene was detected in monitoring well WHGLTAOO3 (61 g/L) and monitoring well
WHGLTAOO4 (110 jigfL). However, cis-1 ,2-dichloroethene was not sampled for in wells LFO5-
19 and WPO7-1OC because it is not included on the RCRA Appendix IX list. No other compounds
were detected in these wells at concentrations above PQLs. The remaining well, USGSO7T was
chosen as a sentry well and is located cross-gradient from the plume. No compounds were

__ detected in this well at concentrations above PQLs.

In addition to sampling conducted as part of this program, neighboring AFP 4 also sampled some
of the wells in the Landfill Area as part of its basewide sampling program in January 1998. The
results of both sampling events conducted in January 1998 were used to produce plume contour
maps for TCE and cis-1 ,2-DCE. The maps for TCE and cis-1 ,2-DCE are presented in Figure
5.3 and Figure 5.4, respectively.

5.3.6.2 Metals

Monitoring wells LFO5-19 and WPO7-1OC, both designated as plume wells, were sampled for
metals in the Landfill Area during the January 1998 sampling event. The metals detected above
background concentrations during this sampling event are presented in Table 5.6. Locations of
the wells are provided in Figure 3.1.

None of the metals sampled for in monitoring wells LFO5-19 and WPO7-lOC were above their
respective RRS 2 values. No metals at concentrations above background values were present in
monitoring well LFO5-l9. In monitoring well WPO7-1OC, arsenic (0.OlF mgfL) and manganese
(0.39B mg/L) were detected above their respective background values of 0.0049 mgfL and 0.175

U.S. Air Force Center for Environmental Excellence
F\D.ti,r,bks\AFCEE\DO7\D,fi QnIy Rpt\R07-98.960wpd 5—25 HydroGcoLogi, Inc. 711719S
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mg/L. All other metals analyzed in monitoring well WPO7-l OC were below their respective
background concentrations.

5.3.6.3 Other Analyses
—

In addition to sampling for VOCs and metals, monitoring wells LFO5-19 and WPO7-1OC, both in
the Landfill Area, were sampled for all RCRA Appendix IX contaminants. None of the Appendix
IX constituents, with the exceptions of those discussed in the previous sections, were present in
either well above their PQLs.

5.3.7 Natural Attenuation of ICE and Daughter Products

One of the objectives of the basewide monitoring program for 1998 is to collect data to
demonstrate that natural attenuation is occurring. Parameters useful in determining whether
natural attenuation is occurring include alkalinity, TOC, and concentrations of chloride, nitrate, —

sulfate, ferrous iron, methane, and ethene. These values were collected for 29 of the wells
sampled during the January 1998 event. The values for these natural attenuation parameters are
presented in Table 5.8. Monitoring well UGSGO7T was sampled for natural attenuation
parameters to serve as background conditions. Because monitoring well GMI-22-02M, originally
selected as a plume well, contained no VOCs above PQLs, this well may also provide background
conditions.

Natural attenuation data will be collected during each quarterly sampling event in 1998. After four
quarters of data have been collected, an analysis of the data will be performed to determine if
natural attenuation is occurring in areas on NAS Fort Worth. This analysis will be presented in
the Annual Report for the Basewide Groundwater Sampling Program for 1998.

U.S. Air Force Center for Environmental Excellence
--
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6.0 CONCLUSIONS AND RECOMMENDATIONS 432 93

Based on the results of the basewide quarterly sampling at NAS Fort Worth RB for January 1998,
a number of changes and updates have been made to the sampling program. These changes will
be implemented beginning with the April 1998 sampling event. A summary of the analyses to be
performed during April 1998 is provided in Table 6.1. All changes are described in the following
discussion.

6.1 CHANGES IN WELLS ON INSPECTION LIST

The following seven wells will be deleted from the well inspection list: LFO4-03, MW-i, MW-iA,
PI-U9, TREE, TREE, and TJSGSO2T. LFO4-03, TREE, and TREE were mislabeled as wells.
Monitoring wells MW-i, MW-lA, and USGSO2T have been destroyed. Monitoring well PI-U9
was filled with a silicon-like substance and is no longer a functioning well. Monitoring wells HM-
110 and HM-1 12 were added to the inspection list for the July 1998 sampling event. These wells
were inadvertently excluded for the original list provided in the pre-draft GSAP (HydroGeoLogic
1997b).

6.2 CHANGES IN WELLS SELECTED FOR ANALYTICAL SAMPLING

The list of wells to be sampled during the April 1998 basewide quarterly sampling program is
presented in Table 6-1. The following changes have been made due to changes that have occurred
between the submittal of the pre-draft GSAP (HydroGeoLogic, 1997b) and the January 1998
sampling event:

Monitoring well MW-i was destroyed during installation of a new sewer line on
the base between April and July 1997. Monitoring well SAV-2 has been sampled
in its place since the July 1997 basewide quarterly sampling event. This document
and future documents will be modified to reflect this change. Changes will also be
made to the IRPIMS database submittals to reflect the well that has been sampled.
Well construction information is not currently available for this well, so it is not
certain that this well is an appropriate substitute. Additional paper searches will
be undertaken to locate any available information on this well.

— Proposed monitoring well C-15 has been replaced by monitoring well
WITCTAO1O. Well C-15 was never installed since well WITCTAO1O was located
adjacent to its proposed location. At the time of sampling, HydroGeoLogic was
unaware that this change had been made, so WITCTAO1O was not sampled in
January 1998. However, it will be sampled in April 1998 and future sampling
events.

U. S. Air Force Center for Environmental Excellence
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6.3 CHANGES IN WELL DESIGNATIONS

Several changes have been made to the original well designations based on a thorough review of
the sampling results. These changes are as follows:

• The designation of monitoring well GMI-22-02M has been changed from "plume" to
"sentry." No contaminants above PQLs were found in this well during this sampling event —
or during the basewide quarterly sampling during 1997. The change in designation means
that the well will still be sampled for VOCs but will no longer be sampled for natural
attenuation parameters.

• The designation of monitoring well WHGLTAOO3 has been changed from "plume" to
"plume/perimeter." This well, while not being adjacent to the site boundaries, is the
farthest downgradient well in the Landfill Area selected for sampling. Monitoring well IT-
MW-OtT, located farther downgradient on the site boundary, is being monitored by AFP
4 as part of its basewide quarterly sampling program. The change in well designation
means that the well will still be sampled for VOCs, but will also be sampled for metals.

6.4 CHANGES IN ANALYTICAL METHODS

The changes in analytical methods used at each well are described in the following section. The
most significant changes occur in the eight wells (in the East Area and Landfill Area) sampled for
RCRA Appendix IX constituents. The results of the Appendix IX sampling were reviewed to
determine whether any of the sampled wells contained analytes above RRS 2 values that were not
part of the analytes in standard VOC or metal analysis suites. The results indicated that no
analytes were present in any of the Appendix IX analyses above RRS 2 values. In fact, there was
only one detection of an analyte above the PQL; this occurred in monitoring well SD 13-04, and
the analyte was 2-methylnaphthalene at a concentration of 54 igIL. The RRS 2 value for 2-
methylnaphthalene is 4,100 g/L. Based on these results, Appendix IX sampling could be
discontinued at all wells sampled for these analytes during the January 1998 sampling event.
However, due to a QC problem at the laboratory (described in Section 4.5 of this report), analyses
for herbicides, organophosphorus pesticides, and organochiorine pesticides/PCBs, and some VOCs
must be rerun to confirm the results. Therefore, additional samples will be collected during the
April 1998 sampling event to rerun these analyses. When the results of the retesting are reviewed,
a new determination of the sampling protocol for these wells will be made.

U.S. Air Force Center for Environmental Excellence
FDdiw,bk.'AFCEEDO7\D,f Qily Rpt\R07-9S.960.wpd 64 HydrockoLogic. 1n. 7117/98
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6.4.1 Flightline Area 4 3 2 9 7

Twelve monitoring wells were selected for sampling in the 1998 GSAP in the Flightline Area
(HydroGeoLogic, 199Th). One of these monitoring wells, proposed well C-is, was not installed
because monitoring well WITCTAO1O was adjacent to the proposed location. WITCTAO1O has
been added to the list of wells to be sampled in the future as a replacement well for C-15. All 12
monitoring wells selected for sampling in the GSAP will continue to be sampled as part of the
basewide monitoring program.

Of the 11 wells sampled, 7 wells were designated as plume wells: 6 for the TCE plume and 1 for
the fuel plume at AOC 4. One of these wells, GMI-22-02M, contained no VOCs above PQLS,
indicating that it is currently outside of the limits of the plume. As a result, the designation of this
monitoring well will be changed from "plume" to "sentry."

6.4.2 East Area
—

Twenty-nine wells were selected for sampling in the East Area. Four of these wells,
WHGLTAOO5, WHGLTAOO6, WHGLTAOO7, and WHGLTAOO8, were not installed in time for
the January 1998 sampling event, but should be in place for the April 1998 sampling event.
Monitoring well SD 13-07 contained free product and was not sampled. This monitoring well also
contained free product when it was inspected during each quarterly sampling event in 1997.

Twenty-eight of the 29 wells selected for sampling in the East Area are part of ongoing LTM
programs (Parsons, 1997; IT Corporation 1997a, 1997b). Five of these monitoring wells were
sampled for Appendix IX analytes. Monitoring well SD13-04 contained the only detection of an
analyte above a PQL: 2-methylnaphthalene at a concentration of 54 /2gIL. The RRS 2 value for
2-methylnaphthalene is 4,100 fAgIL. Based on these results and pending the results of the rerun
of the herbicide, pesticide, and VOC suites, sampling for all Appendix IX constituents will be
discontinued at these wells. Based on LTM requirements, monitoring will continue for these 28
wells as presented in Table 6.1.

The only other monitoring well selected in the East Area, monitoring well LFO1-ID, serves as a
perimeter well along the West Fork of the Trinity River. This well was sampled for RCRA
Appendix IX constituents. The only analyte detected was manganese, which was detected at a
level below the RRS 2 value. Based on the results of this sampling and pending the results of the
rerun of the herbicide, pesticide, and VOC suites, sampling of monitoring well LFO1-1D for all
Appendix 1X constituents will be discountinued. This well will continue to serve as a perimeter
well, and sampling will continue for VOCs and metals.

6.4.3 Landfill Area

The five monitoring wells sampled in the Landfill Area during January 1998 will be sampled again
in the April 1998 basewide quarterly sampling event for VOCs. The four plume wells (LFO5-19,
WHGLTAOO3. WHGLTAOO4, and WPO7-IOC) continue to provide data to delineate and monitor
any movement in the TCE plume. In conjunction with the monitoring wells that AFP 4 plans to
sample on NAS Fort Worth JRB in the Landfill Area, the wells provide good coverage of the area.
As more wells are installed for investigation of individual SWMUs and AOCs within the Landfill

U.S. Air Force Center for Environmental Excellence
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Area, these wells will be evaluated to determine if they should be added to the basewide quarterly
monitoring network.

Two of the plume wells, LFO5-19C and WPO7-1OC, were sampled for all Appendix IX
constituents. The only detections of metals above background values appeared in monitoring well
WPO7-1OC, where both arsenic and manganese were detected above background values but below
their RRS 2 values. No other constituents were detected above PQLs for any of the Appendix IX
constituents, with the exception of VOCs sampled for by EPA Method SW8260. Based on these
results and pending the results of the rerun of the herbicide, pesticide, and VOC suites, sampling
for all Appendix IX constituents will be discontinued at these two wells. Samples taken in future
events will be analyzed only for VOCs using method SW8260.

The designation of monitoring well WHGLTAOO3 will be changed from "plume" to
"plume/perimeter," because it is the most downgradient of the wells being sampled in the Landfill
Area. As a result of this change, the well will be sampled for metals to monitor any metals
contamination moving toward the base boundaries.

The final well in the Landfill Area is monitoring well UGSGO7T. During the January 1998
sampling event, no compounds were detected in this well at above PQLs. This well will continue
to serve as a sentry well for TCE contamination and as a background well for natural attenuation
parameters with no change in designation.

U.S. Air Force Center for Environmental &cellence
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GROUNDWATER FIELD SAMPLING DATA SHEET 42 1.1.3

iell No.:

1er(s): K H)
ldllDepdi 17. 7&

Site: NAS Fort Worth JRB

Project No.: APCOOI-O7GAA

Date: '/2C/ f Time:

DTW (FO: ( , / f
DTP:

.
_creen Interval (ft): g - jg. (c-5)

Courier Air 8111 No.: FedEx UPS
Other Hand

Well Diameter (in): 2 " Sampling Method (G=grab, B=bailer, SP=subrnersible pump):

Jacement of Pump (ft): Weather (suniQ?, overcast/rain, wind direction, ambient teniperature):

NEType of Pump: Grundfos 2" submersible

: . -Field Parameters—
. . .

Depthto.
Tune

.•.

'.1O

Flow Rate
(gp

Total,
..

Teunp.
tC) .

Cond.
(uiiih.$cm)

ORP D.O.
Cm'L)

. . ..
Turb.

(N.T.U.)

.
.

Decnptioii
.

0.5' -:j---
"3 5O 2,C) t 17..O , ..9i1. Ii' rtO

LS / 2.S 1O zS ,tZ- -i2. /.i3 90
)553 1 3 o Z3. ._ 1.O15 ?4 f .5.5 .i1. , -o.8 c,% CS

.M1. I____ q 13 .c '.3 0.51- so
icoy

— •'.i(f
J____ £/5

5 (,.2.
Z3.1
Z.Z.

.f1i

.b"56 1.03

35.

!E___
.x"-t

5.5 (,.; .b51 'i' 4
. -q

—

. - P '
q 5,gç 'z .(ti -V\.1 fl-r'. — 7C) .%1 2M. (I'9 .C.L '

'4.53 V 7, -r .UL •-iit.

Observations

Color: (ti) Other (describe):

(or: None Low High Very strong H2S (ei-1i'
Sample Parameters:

Lt / V I 5 2, Li 1. S .S 5 t = 7 1•1

S ned/Sampler(s): ) y
•1

IldG.0T.0$i. k. 713197
-



GROUNDWATER FIELD SAMPLING DATA SHEET j3 hi
Well No.: - Site: NAS Fort Worth JRB

< .f Project No.: APCOOI-O7GAA

Date: //.j/y Time: /'./ 5 0
Courier Air Bill No.: FedEx ups

Other Hand

Well Depth: 2. 0
DTW (fl): ' DTP:

.
Screenlnterval(ft): ((3()
Well Diameter (in): 2' Sampling Method (G=grab, B=bailer, SP=submersible pump):

Placement of Pump (ft): /C', S Weather (s1i, overcastlrain, wind direction, ambient temperature):

5i.c' FType of Pump: Grundfos 2 submersible

Field Parameters

(9os
/'/,

PtO
j,.-t7
?'/3

I1aw14te'
0.3 '

& Pu
O,' y,iii C- F/'i..i

(om1i1in)

O.(/IJ . F1
5U,•k cfl-

, ,ç
P1w

9.yj
?L

/ t
)ó

C.

C.'ii-
16'. 3'j/ /, /f

Liq
'14 Z

-Iu.3
zz.

.25
'/I
5c1

Gr 5tkk C�c"
I

Lt'i ;c) C.g9 7oU 1.13 .zZ Y3
1.130 '1 3i 2,3 z 1i •/'i.y .21 V3
/yjç 1. 3 7 . 5D 2L1 '•/L 'IS'. . 25 3
..LiO

i.1.o

3 1 co 2.Z.I I2_ L' L'Z.
tz-. V 3, C -i ZZ . /.i2 - . .r C

C-j: Sc pc

Observations

Color: Clear Other (describe):

Odor: None Medium High Very strong H2S (i-li?
Sample Parameters: j fv E
Notes: C) 2 1) ; 1. L q . / V . 3. 1 /L

t ftr S 'o/i. 3

Signed/Sampler(s): X ,
'7

fl)d,oGC.,t.'gA



GROUNDWATER FIELD SAMPLING DATA SHEET

Time:

432 145

H)dGLQgk. T 7/3197

"No.:

fp1er(s): Al 1t 74i'1
WeIl Depth:

Site: NAS Fort Worth JRB

Project No.: APCOOI-O7GAA

Date: .12.q /zsd
)TW (fi): q DTP: Courier Air Bill No.: FedEx Ups

Icreen Interval (fi): Ui k

Veil Diameter (in): LI" Sampling Method (G =grab, B =bailer(>submersibIe pump):

'1acement of Pump (10: /3
'

Weather (sun/clear, rca'rain, wind direction, ambient temperature):

S LØ cpype of Pump: Grundfos 2' submersible
Field Parameters

Tfin
Depth to\%

)
(IW$ C Total

VoThmeal p11
1' ( d

ORP
DO

(jfl
T th

t LJ.)
Descnptin

'jEy
,zO

/O.O
/O.0'j

14
2.0

(
.L,3

21.1

Z.5
0, '11

, cí —9Y
-V.1
-O,?

'1j
r325 /Li.02. 2.5 i 3 (/çLj
1330

Jr
z1'. I s.C' t Z3.3 It2 .1,—,' ' .

—____

— Observations

Other (describe):

-Jdor None Medium High Very strong H2S

ampe Parameters: — is-i rc
-ote , 5

igned/Samp1er(s): Xi /



GROUNDWATER FIELD SAMPLING DATA SHEET 432 14(3

Well No.: -5 ,-v L&J(j5 Site: NAS Fort Worth JRB

mpler(s): ji4. (, frJ Project No.: APCOOI-O7OAA

Well Depth: !Z&2
DTW (ft) 5i '1 j

DTP: —

Date: Time: l5Zo
Courier Air Bill No.: FedEx UPS

Other
Screen Interval (ft):

Well Diameter (in): Sampling Method (G=grab, B=bailer, SP=submersible pump):

Placement of Pump (ft): 9 Weather (sun!, overcast/rain, wind direction, ambient temperature):
SE So FType of Pump: Grundfos 2' submersible

Field Parameters
.

Thue. to.ter Re
•

.

\olunie...
•

pH Taip. Cond. R'
MV

D,Q.
cm'L}

Turb.

.
Diptiou

.

.
••

Ic'?s .

1g.qô
.w/
'S.I'?

.aFnj Ffo...i (6.3 -
...0,7 O.10 O.O Z.I5 9

/g55 5,26 7Jj. 22.0 O.31 .1LL I. 0
J5pp S.Zo 1.IZ Z2.5 7? .j_ 0
j5o5 S.zc' ),Io z2.•7 o.o/ 15.1 p
(i/o 7. 3o &70 77.1 oi0 0
f5J5

ZQ
�&1 7.0?

7•p Z3..J
O•.
0.710

&O
71.

O.7O. O
0

!ZC SAIp eA

Observations

CoIor:(") Other (describe):

Odor: Low Medium High Very strong H2S Fuel-like

Sample Parameters: 3TLX .i !VT8E
Notes 3V sv q.y

SignedtSarnpler(s): •;.';
1

H)d,OC.OL.O&i. b.c. 7)3197

—.4

—4

-'a



GROUNDWATER FIELD SAMPLING DATA SHEET 432 147

b11 No.: C i(1\ o( Site: NAS Fort Worth JRB

Project No.: APCOO1-O7GAA
p

Time:

. K)dG.Log.. bc. 7/3/97

..'eflDepth: I7.o. Date:

'TW(ft): ( 7 DTP:

reen Interval (ft):

Courier Air Bill No.: FedEx UPS
Other Hand

ell Diameter (in): (/" Sampling Method (G=grab, B=bailer, SP=submersible pump):

acement of Pump (ft): / 2
'

Weather (sun/clear ercatirain, wind direction, ambient temperature):

) '/pe of Pump: Grundfos 2 submersible

Field Parameters

Flow Rate Voume
pH L ORP J3 •

/t25 't t7J1 /5' 2L / zc ?L1 —, (._ -O
3 C 2.0 /:j i — ij_ 3

??C 2. Z.1 /'3 .--9 3
-1.$9 3Q 22.. i,f7 2;3 —. 3

rv 3., ;5 L j R -
- 2

q.-q fc/ 233 ;:( i.4 z9j
— 1.

j-4 7 - —

5.L 23! 2. —5 I
.5 z3i -q —2. I

IL 91? ( - .- t lJ/
<

Observations

Coloir Other (describe):
jor- on) Low Medium High Very strong H2S Fuel-like

Sample Parameters: /L i.
_)tes I/ :.i)

ned/Sampler(s): F



GROUNDWATER FIELD SAMPLING DATA SHEET
KJII i/a/c1

IWeUNo.: 614.-2,2 .-t4 Site: NAS Fort WorthJRB '
inpler(s): K // J// Project No.: APCOO1-O7GAA

Well Depth:

DTW (ft): q 65 DTP: tJ/f.

Date: Time: / ...5()
Courier Air Bill No.: A1 FedEx UPS

Hand
.Screen Interval (ft): / -. 3

Well Diameter (in): Sampling Method (G=grab, B=bailer<submersible pump):

Placement of Pump (ft): ( 5 ' Weather (sun/clear, wind direction, ambient temperature):

5
Field Paraxieters

Type of Pump: Grundfos 2 submersible

Tune

—
iC

'Js

Depth to.V,ater

'ì.i4
1fl

F1 Rate

j4
Tolal.oIume

'0
15'

: P11

7cO

.Iin'.

it
C 7

Corn!.

•kf(.i1'.
(' g,-3

ORI._.LI
D.Q.•L)

.

c.57

TUrb.
••Ntt)

'1'O
.5)

.
...

Dscriplion
..

.

.

9 ii ?. 1,i 2'q !S S c V3i
iCi .5 ii zi 4Z

'qi, c.C ? 1 '-1i 3 f', iz_ 3-i
'i'iQ .. LS ( c9 'ci. 3'7
-'•c' ._____.i c' :c z .e3c Hc S.2( Z9

.i: 5,' ;-vL i'j5. ,i : , q ic29 'Is -14 .t9 "i3 i9 ) iqq /..itt ,c 7 ':; •-5 13i' . ,5 L-$' 2.i9 --ç c, ?
zT 3 I ' c ,.,

iC • — 1 '66 /'1t '-"1 kq, 1 "r içi; 1i4,.1iIL jL
?i .,

t,5
\V L•"-'i b

Lc
•

•Ljcf/
.c 7

/0 i/Mf!c d
/ Observations

Color: Other (describe):

Odor Low Medium High Very strong H2S Fuel-.like

Sample Parameters: > TP,/34I,. /)1 r ., /? / /,;i,i1,/ / I INotes: Jt/ 5.O
I
, /:

-- I iJ. h
/5 t/

F,', 1r4, , * /')ii StAJ1./ •
I

—

432 148

N!.
-5-

—

-J

- I

7
'ut

I Signed/Sampler(s):



432 149

— Observations

Color: Clear Other (describe): j4 ( ,
Low Medium Hi.h Viry strong

—

H2S Fue1-like

inp1e Parameters:- ,
rc,. S

;

.f\

gned/Sanipler(s): I

No.: C -6 3

miAer(s):

'n-eU Depth:

GROUNDWATER FIELD SAMPLING DATA SHEET

v1 L( 3

I\j
a,

Site: NAS Fort Worth JRB

Project No.: APCOOI-O7GAA

Date: Time:

( -c'• 4' DTP: Courier Air Bill No.: ___________FedEx ___________ UPS
__________ Other __________Hand

5reen Interval (ft): i
e11 Diameter (in): Sampling Method (G =grab, B =bailej"=submersib1e pump):

Placement of Pump (it): 2 Weather (7cit, overcast/rain, wind direction, ambient temperature):

,.pe of Pump: Grundfos 2' submersible 5 4'z F
Field Parameters

Ho1.ii. b. 713197



GROUNDWATER FIELD SAMPLING DATA SHEET 432 1.50

1
Well No.: 2.2 -

lnipler(s): X i4

Site: NAS Fort Worth JRB

Project No.: APCOO1-O7GAA

Well Depth: 2 t,, Date: i L s Time: Y IC

DTW (ft I 1 .. 3 DTP:
-

-
Screen Interval (ft): i3 -23 £

Courier Air Bill No.: FedEx UPS
Other

Well Diameter (in): 2 Sampling Method (G=grab, B=bailer. SP=submersible pump):

Placement of Pump (ft): Weather overcast/rain, wind direction, ambient temperature):

'-Type of Pwnp: Grundfos 2" submersible

Field Parameters
.

':2':

pth(
w.ter

ig.je.
It i .

•

ö.'.i

Te
Volunie

) 1. 2J

•

jp.tj,
'-

. .

(Qk
(FI.i:c'/1./,4)

OR!'
:.

.

:
Description

.-L� /'T' ¶ 1,7 (2 zi.5 1 ic .'') /1
'iO /Y.'iC ..'L c a.3 i.t'9 -C' —,o9 i3t
3"1 ,9."r ( 2.7 L 'z' !r 3 —(p ?

I 2 iö -i1i L19 *
SS
____-5_
'110

).3i-1
i9.V1

-1---, 3.7 L
6.1.-

2'a.l -i.t.
i.Og ..3

-ti
/f.'-i7_
SAr

L7iIF4e
t,t..
5 ,_/1

7.0g -i' —o.53 13

Observations
Color: (ci Other (describe):

Odoc Low Medium High Very strong H2S Fuel-like

Sample Parameters: i/p(s /1.4 . , bc1 Ar. P(/1 /A';: /;.i
Notes J V / L I 1 1 3 kI 3 v 5.o

t

s;newSampler: )J
0 K

H>thoGOLoV. 713/97



GROUNDWATER FIELD SAMPLING DATA SHEET 432 l5j

HoGt.oi. . 713197

I eliNo.: GMI
k,ier(s): _K H . tJ H

i'ellDepth: i3.77Crc'c)

Site: NAS Fort Worth JRB

Project No.: APCOO1-O7GAA

Date: i/i o/ft Time:

l)flIj (ft) JO. DTP: 1J/ I Courier Air Bill No.: FedEx UPS

Interval (ft): ' cZ :•; (, s
'Veil Diameter (in): Sampling Method (G=grab, B =bailer, ?.submersible pump):

-riacement of Pump (fi): 1 z.' (to (, ) Weather (sun/clear,a am, wind direction, ambient temperature):

£4sr 4 'Fype of Pump: Grundfos 2 submersible

Field Parameters
:.::T:.:$St:;:;.:.:<:c*:.$::.

yç
:'ic'

:::::::.::::::::::.:U:._

Depth to

,C)ST

:

Totth
Flaw Rate 'e. P
O,3-'.4) ?.ip;.io'-'o.i

•.•. .p ••
—

:.::i;j::::;;:::::i;:..:

(;;}
:::;:::::;:::::,:;::*?_:::<:::x<::::.::::>*:::::::_:z:;

<

DicnptiOi.

T1C
I

/2. F;/L.rj
• /O'9 1j 7.Z/ /? /,c)j 270.! /7.

Z.' '? C1C(3 2L./(3 ZJ9 '75
35 Z,g ?. iS t3 /.02 z3( 2.10

'L...... 2. .3 2. f7. / 1.&3 2.35.1 2S.3 ,,
iO7 30 7.33 I?,' -3f7- Z.)3 ii -O SAMf

-
L

Observations
Color Other (describe):

dor: (c) Low Medium High Very strong H2S Fuel-like

- Sample Parameters: (JQc All . rA ._5

Votes: (J / [: OSi79. 3V: 5V: 2,�g4,i 1' 1

A(-#t- c ..)JeiI f ./. s

Ugned/Sanipler(s): k.,v2'1L /4j\Jj_



GROUNDWATER FIELD SAMPLING DATA SHEET 4 2 152

Well No.: . . Site: NAS Fort Worth JRB

..npler(s): Project No.: APCOOI-O7GAA

Well Depth: 5 Date: Time:

DTW (ft): fl C\ DTP: Courier Air Bill No.: ____________ FedEx ____________ ups
______________ Other ______________ Hand

Screen Interval (ft): / 5 ____________________________________________________________

Well Diameter (in): Sampling Method (G=grab, B

Placement of Pump (ft): Weather (sun/clear, overcast/rain, wind direction, ambient temperature):

Type of Pwnp: Grundfos 2' submersible ____________________________________________________________
Field Parameters

Observations
—

Color:('../ Other (describe):

Odor ?n2Low Medium High Very strong H2S Fuel-like

Sample Parameters:

Notes:

A\ L
,.Ii 7

-
(1 riItie . óC Per

. I
Signed/Sampler(s): / 4&.. 1

LJ

'4-

-j

La

I.

H)d,oGOLOIk. Inc. 711197



GROUNDWATER FIELD SAMPLING DATA SHEET 4.32 153

L.1tNo.: Gr- z z - 01 M Site: NAS Fort Worth JRB

81q:',v Pi Field Parameters

• 806

'tler(s): '/4 ,
-eI1 Depth: 2 . 2-V (rô Date: If24/ ' I

Project No.: APCOOI-O7GAA

Time:

)TW (ft /''. oi DTP: Courier Air Bill No.: FedEx UPS
Other

creen Interval (ft): /0. o - 20.5 ( 8
Veil Diameter (in): 2" Sampling Method (G=grab, B =bailer,=submersible pump):

IZOC)

Placement of Pump (ft): J?5 '
Weather (sunJca verct/rain, wind directioi, ambient temperature):

iS Ja /h//q, °,cype of Pump: Grundfos2 submersible

•

.

..:
rune

Depth
V,ncer

(fl) gp Viluijie
(cal

•.

•

f
11 TJ Cd

kM

•

ORP 0
tmgILl

Turb
t?.T.U.)

:
DCL1pIIO.I

•
•

lo:5r j,t, /s'Q41 2O. •- Z$r' 1.2 Z3 do.3'drll. I

'
L20 2I.

4d? I —Z.°,t 22.c &'I S2
/l,p

:y
/.1O
1s.q

.—
3,0

i.I.3
-

23.)
. '5
• 55

Za.3
C'1.

.6c
3.0$'

s75

-irW iC.I 0:75 3.i't zq4 5j T.13
•

k*+e
i';i.s' sc I z• 9g 2rS2 3.21' 23.

?........i';si' it 35' ....J'
J

.i: z
j.I.(f

•c,c•j i5.6
25L.3

?.z3
z.?z

Z0

SL/Q iisr ' 7,0 2g,J •W1 Z5Y. z.-? ir!L_:''
'15o

/(,,7C)

>!7.oo

75
c•oppop1#

I

.IIL_
I

zh5
f!IOL.)

4S Z52.'

-'
z. i

!5
1200

I?,'o
/5.Iz

\i trfq.
S4pI4 rob . CT/'Qd p ci

— Observations
Color: Clear j(describe): 5 /c/, /-/., 1/)C1 ri

.)dor:() Low Medium Higit "Very strong H2S Fuel-like

Sample Parameters:

otes V /. 3 V '1,5 / 5 if 7,

igned/Sampler(s):
i

I)thGetli. I... 711197



GRouNDWATER FIELD SAMPLING DATA SHEET
154

j

Well No.: Fc) j / p Site: NAS Fort Worth IRB

<
Well Depth: .7 .90
DTW(ft) jt/ L 3 (DTP: -—

Project No.: APCOOI-O7GAA

Date: (Time: /5
Courier Air Bill No.: FedE,t us

Other
Screen Interval (fi): /& - 2 2. 1 6 G-S
Well Diameter (in): Sampling Method (G=grab, B=bailer, SPsu'bmersib1e pump):

Placement of Pump (ft): 2 .C' ( rc Weather vercast/rain, wind direction, ambient temperature):

.5 £ £5 FType of Pump: Grundfos 2" submersible

Field Parameters
..

•

•

.

Depth to.•Wer
. n. -.

Flaw Rate TtaI,'o1un1e

...._L...

.

11
..____

.

Temp.
C)

Cud.
ihcm1

:
•

ORP p.O.
tmg.'L

.

.

Turb.
(N.TX.)

.
.

.:
.

L3Ct
1LQ__ /4/J

-
5

C'j.pj417 •• -p "-2O2_ zo iLA
LL5__
3iC)
i3LSi3

m.58'
JL..iL.
iL'j9,
/L/.7o

0Cj

I

J

2..
C

j.j
P1I
67C

2c)
.2LE.L
22.9
2.33

/./to
JLL

-5&o —O,O'
-(e4:' -OL

...AL4.... —

Id

Icc
'

Pp s..1
335

15.23
.3S f53C

j350 1553 "
._21..t1g

9 c19
/0

23.
22./. ?

/.11

/ /50
/. 15c

&'/,5 —oia
—6qO -u.q

•-C5i-O
..jO

?
9.

/'f Svry'c.

j'5u fMt

Observations
Color: Other (describe):

Odor: () Low Medium High Very Strong H2S Pue4ike

Sample Parameters: 4ppd 5!CC, f ,/PC'?s, J
Notes: ;y. S'V /I !/ ?:hLe5, Or'ir/

I-r,— 4'L), "p
j/ ,jj ct1•, /, .U

Sined/Sanpler(s):

.1
-J

a-

1
fl1doGLk. 7J3197



—

—

—

,7d /j/,7/e!5 a

435 155

L
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 c
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GROUNDWATER FIELD SAMPLING DATA SHEET 432 185

_'f.'t No.: Site: NAS Fort Worth JP.B

1< I-l /() jJ Project No.: APCOOI-O7GAA

H)doLI. 713(97

—

Depth: 2C.Q'
DTW (fi): 13. ? I DTP: Iv'//.

Date: i/Ly/'-7' Time:

Courier Air Bill No.: FedEx UPS

/ 2.5'- z.c, 25
Well Diameter (in): 2." Sampling Method (G=grab. Bbailer(=submersibIe pump):

—Placement of Pump (It): 5 Weather (sun/ overcast/rain, wind direction, ambient temperature):

'lOType of Pump: Grundfos 2" submersible

Field Parameters

Time

'S/7

%ter
C)

fr.4r,,m

Volume
g

(F/v
pU

'J 'pi I
ORP ;;, cpüoi

c(
..O?oO

i.3
I3.,t,

ti-'&i .

,'

1,0
i•'

'3
(. ,(.

!c .o'? — 3.iq JO

—

O'R'5 133 5 O1 , 2 ,;-j
c4C 13.51 3.3 CS? ?oi ô .
(c •3.3 I '1.0 zC . ...Lo I

.1—'

—

Observations

Colo'j Other (describe):
Hdor: (c) Low Medium High Very strong H2S Fuel-like

Sample Parameters: Ape. a 't t\J,r ro.! m /1.
rotes: 1. Os'., V . 2. 44L, 5/

,9 Of IL
--

rjgd/Sampler(s): .;/



(

GROUNDWATER FIELD SAMPLING DATA SHEET
432 186

HirGo[Ik. 7(3197

—

—

Well No.: 1-5k it - 3 Site: NAS Fort Worth JRB

.mpler(s): C7—' - .Y Project No.: APCOOI-O7GAA

Well Depth: '1 Date: Time:

DTW (fz) q , 4 1 DTP: - Courier Air Bill No.: .4edEx Ups
Other

Screenlnterval(ft): —

Well Diameter (in): g" Sampling Method (G =grab, B =bailer%�=subiiiep?
Placement of Pump (ft): overcast/rain, wind direction, ambient temperature):

5Type of Pump: Grundfos 2" submersible

Field Parameters

•flme

g
'z':': Flaw Rate vL0te

L
pH

I 75

(umboslcm)
ORP

XZ1 - }

/0
Descnphon

fcr
Is" iL.. 2.I- Ic- :.i ., 8
/rc c, q z.s ,- ,r*s
'/10

9 o.'/'/ E ZS
q5
.25

c' S
,,J2.

7
2Z
23

/.(.X>

t'-/
!//

iV
•/Q'3
t},3

3s'c 5
3
3

Q,i <' 'L1 4/ , 4 I 23, 2.. r75 - 5 3
'

Observations -

Color:(i Other (describe):

Odor: N�J Low Medium High Very strong H2S Fuel-like

Sample eters: /(( . .-iZx. ô,/ I .
Notes L j.I('(1J

-

'2
SignedlSarnpler(s): ( 1. (Ft!:



— GROUNDWATER FIELD SAMPLING DATA SHEET
432 187

Site: NAS Fort Worth IRS

Project No.: APCOOI-O7GAA

DTW (ft DTP: Courier Air RI!! No.: ____________ FedEx ____________ UPS
__________ Other __________Hand

....3creen Interval (ft):

Well Diameter cm): Sampling Method (G=grab, B=baileri?=submersib!e pump):

-_.'lacement of Pump (ft): / . Weathe(iI, overcast/rain, wind direction, ambient temperature):
g.Type of Pump: Grundfos 2" submersible

. Field Parameters

J° re ( °; t :; Dr?p1o
,v2c ,1 £c •i — .0? 15'

:c-.5 1Z-
2t'
2 (.1- 2t. .. z.

:Ot) .ZC1 3 2L$ ,s - #3

zis-
St'

T3, f;.C z1I -. 1:3

1-.33 4.tI S zt.r •1Y3 .(f iC
i55 Zt.1 .'7o -fl 9

i.:9 c.c (,c 2t1 V3
Cc'

Observations
Color: (C1e Other (describe):

dor: None w Medium High (Vestrogg H2S Fuel-like

Sample Parameters: . -

otes: (••: \ c\. \ .' \
- <,.,t. -

-'
'I•i

..gnedISampler(s): -

_Well No.:

sMY1

_Well Depth: Date: . Time: K)

0

HdooLOk. !n. 711197



432 188
GROUNDWATER FIELD SAMPLING DATA SHEET

•1/

H>doGOLo&iC. !r.. 713,97

A-

Veil No.: p\ / Q

.mpler(s): ,..< ,-/
Site: NAS Fort Worth JRB

Project No.: APCOOI-O7GAA

Veil Depth: 3 Date: .- Time: )COO

)TW (ft) q.(,. DTP: .) // Courier Air Bill No.: A FedEx UPS
Other

creen Interval (It): / )

Veil Diameter (in): /7/'
— ---—-----

Sampling Method (G =grab, B =bailerSPbnie.jrnJ)

lacement of Pump (ft): ,q Weather vercast/rain, wind direction, arnbien, temperature):
5,•ype of Pump: Grundfos 2' submersible

Field Parameters
.

'3c

'°
''iivRiqi_Pnp., qo.c RfL

0, Th4

..2

pH Tp

/.JV/r.I
-

/17,

.
Cond

I. f,,.

-

Ørt

(4c 0. 2.

�4
Turb

I,

*

ZC5t
•;Pj IC, Y? 1.0 0.25 9; ji o . 0 1 —/g c/e

roo

/L')le
//.Q
1f,Y7

P
/0.0
12.fl 1L

&7
7 /,1'i.ii

-i o
72. 03'i

—72.1 0.3.5

-,,j

--lO
I,H '' H,o (,'z- —7'1C 0.3i -)

oc /1i' ),.5 2t.),7 /,! —1!,3 '3-5 ._,i:,
'i_c ILYC
IS /1.30

-_— i!.5'I

I

I

W

IS'O

ic
(,7i. 11

o,'1
-1

:'( 1

i,''/rj -7Z, &?5
73C C..tj

-,/..5 O.$5

-'-/0
'/O
—it

Ii
-o

115 2
0

< I.
&70 .O, ' f,)5O

—- ?_ U .5
t.J5

—i/o ('c.4e

f.S
1',O

IiI
II,c

t'. 7L)
3.LL.(.w

O. ¶' Ljc'o
i.(5c-

-7,, 0.35
C35

—l
-i3LiS ..1Q. (d .O. ( IS - .-35 /'

tJsci /1.5 3'c 2.o.i I. i'.5 -- i- 03$ .—ìô

Observations
:olor: Other (describe):

)dor None Low High Very strong H2S

;arnple Parameters: rE X L1J / tt3/ M ,i.
1y; /1/

/

1fi4_ cc.er 3 ,.c), // /.-- -ç
Sined/Sanipler(s):



432 18
GROUNDWATER FIELD SAMPLING DATA SHEET z p

..Jr i.: .p . Site: NAS Fort Worth JRB

K /71 c Project No.: APCOO1-O7GAA

_JellDepth: Date: ITe: )CO( DTP: ,J /p Courier Air Bill No.: (. FedEx ____________ UPS

__________ Other __________Hand
-creen Interval (fi): / 2.- 32..

Tel1 Diameter (in): Sampling Method (Ggrab, B=bailer()=subniersible pump):

-dacement of Pump (ft): /1. 5 / Weather (sunfclear, overcast/rain, wind direction, ambient temperature):

'ype of Pump: Grundfos 2 submersible _____________________________________________________________

Observations

Color: Clear Other (describe):

ior None Low Medium High Very strong H2S Fuel-like

Sample Parameters:

,tes

\1 . .

..4ned/Sampler(s): j'iT-,&i; ,'1, 4-v-

—

S

/ -,
HOsLOi. Inc. 713/97



432 i:o
GROUNDWATER FIELD SAMPLING DATA SHEET

Veil No.: , Site: NAS Fort Worth JRB

.inpkr(s): IL - ProJectNo.:APCOO1-O7GAA

Veil Depth: )ç , i Date: Time:'I
)TW (ft) i DTP: — Courier Air Bill No: ____________ FedEx ____________ ijp

__________Other __________Hand
;creenlmerval(ft): ________________________________________________________________

Well Diameter (in): ( "i Sampling Method (C =grab, B =bailei(ji=submersible pump):

Iacement of Pump (fi) / Weather (sun/clear, o ait/iin, wmd direction ambient temperature)

rype of Pump: Grundfos 2" submersible -
Field Parameters

Observations

Colojtleai Other (describe):

Odor: (e Low Medium High Very strong H2S Fuel-like

Sample Parameters: H L - -- ----'
Notes: ...F — •—
I •y.--.i —- . /,I. -

— •1 ..
I 1

— l I

.3
'I&( I-' '-p5

Signed/Sampler(s):. j

-S

flydroG.oLoIi. h,. 7131Y7



432 191
GROUNDWATER FIELD SAMPLING DATA SHEET

V' 'To.: C
.n ., Site: NAS Fort Worth JRB

Project No.: APCOOI-O7GAA

_Vell Depth: - j i
Date: / j Time: Ic' 3

IW(ft) 11L1 DTP: Courier Air Bill No.: ___________ FedEx ___________ Tips
__________ Other __________Hand

_.creenInterval(ft): . &- ,' _______________________________________________________

'Veil Diameter (in): ? Sampling Method (G =grab, B =bailer4subrnersible pump):

—.-lacement of Pump (ft): / .5'
WeatheeuiiicIea'r.

overcast/rain, wind direction, ambient temperature):

'ype of Pinnp: Grundfos 2' submersible _____________________________________________________________
Field Parameters

Volume Tet ORP rrj
T'- I H ..Ll !.1._ .k1_...i1...L... L_ — '-9 C"

Iu.-'Z •__ !.C —- C',j__
i.4' -_. C-t-I? : (.,-r.i..

2- i,-m -i (.

L —

N- -____ --..----. ..-.-.---..— —.-. -
—

—______
Observations

Other (describe):

Low Medium High Very strong 112S Fuel-like

sample Parameters:

'teS: •. m)lL

Saed/Sanipler(s): '_/>-. -

H,drGoi.flhi. h. 713197



432 i
GROUNDWATER FIELD SAMPLING DATA SHEET

Well No.: S 0 13 - ci 7 Site: NAS Fort Worth JRB

) ft1 C ,.J
Well Depth: /(',. t,
DTW (ft) /2 331 DTP:

Project No.: APCOOI-O7GAA

Date: 1/2. 7/3' Time: /0 15
Courier Air Bill No.: K FedEx ups

Screen Interval (ft): c7 5'-. j3 5 (
Well Diameter (in): 2.

' Sampling Method (Ggrab. B=bailer,( submersible pump):

Placement of Pump (ft): j'/ )' (g Weather (sun overcast/rain, wind direction, ambient temperature):

SE /O °FType of Pump: Grundfos 2 submersible

Field Parameters
.

:::

to
water. Thjw Rate

TOIa
lie

•

P11
Temp.

icj
Cond.

•
.

D.Q.
(mIL)

.

Turb.
1cN.T.L!)

:
Dcnptun

-;,()
'7c

-. '
/2.37

..J?ILLo p-' CF/i . O ..piv.)
C/.M

15c) Il,3' 1.5
95E;'-' j.i,'?�.

/
/

p
2.3

2t.3
22.'/

O7.f 1
O-73'r

Y.O
/c.'2-

/O751 /Lj
icec i2.1Z- J 3g 4.9e ZZ.' /o73 2.Z.L) 9

JCj /2,1/3 I. 3.c ,',-9' 22.$ 1o9.i' o-1' ?-
'—15

i2.33

S'i1 /i q,c> 2Z' a 7?3 //c.'.2. /s /0

Observations

Color: Other (describe):

Odor: None Medium High Very strong H2S

Sample Parameters: pp f j ft1 L,,J

Notes R/O.l3 ?V. 9h! 5 i/.
?1?. r'Jj

j Signed/Sampler(s): , / S.

HGol.O1. !o 713191



432 193
GROUNDWATER FIELD SAMPLING DATA SHEET

_J'p'o.: )\ -t-3 Site: NAS Fort WorthJRB

p Project No.: APCOO1-O7GAA

Jell Depth: Date: /- 2J /',:4 f Time: C'1,'

TW (ft
-

DTP: Courier Air Bill No.: ____________ FedEx ____________UPS
__________Other __________ Hand

-....creen Interval (It): i ____________________________________________________________________

'Veil Diameter (in): Sampling Method (G=grab, B=bailer,('submersible pump):

-rlacement of Pump (It): 10 s overcast/rain, wind direction, ambient temperature):

"'ype of Pump: Grundfos 2" submersible v
Field Parameters

Observations

color:(c Other (describe):
dot: (1ne Low Medium High Very strong H2S Fuel-like

Sample Parameters: / /!
ote

)
- (k\ k' k —-.-.—'-

j1 )-\ 4 /)_ i.
J ,

..gned/Sarnpler(s):

7d3(91



432 191
GROUNDWATER FIELD SAMPLING DATA SHEET

Well No.: ,o
.mpler(s):

Site: NAS Fort Worth JRB

Project No.: APCOOI-O7GAA

Well Depth: Date: / z 'is' Time: / -
DTW (ft): .5' DTP: Courier Air Bill No.: FedEx UPS

Other Hand
Screen Interval (ft):

Well Diameter (in): Sampling Method (G=grab, B=bailer,'subrnersible pump):

Placement of Pump (ft): Q' Weather(i'l, overcast/rain, wind direction, ambient temperature):

Type of Pump: Grundfos 2' submersible

Field Parameters

ii 4:
? 5i' C-k

4
2.C £,(

,
ZO.. ••••'L cY3

CD 'L50 cic 2t.e Pj' , .,,
.30 b.1 7(' . -Z s.- Cr

i1'C' 11C 'i Lë.b -i3I .10S i1
/, i,O •'2 -, fr 17

/'lz' V i. ict .1-2 —;ii
.

;'.t23 C.. .___________

Observations

Color: (Cij> Other (describe):

Odor: None Low High Very strong H2S

Sample Parameters:

Noze Lc , . 3 -

j;-. '
Signed/Sampler(s): / jL 'j': (•.:

ii
HGoI.OIk. !. 713197



— GROUNDWATER FIELD S1'Lr4g)ATA SHEET

No.: 5p+ S -.os Site: NAS Fort WorthJRB

/' j.,, w Project No.: APCOOI-O7GAA

WellDepth: 2?52- Date: l/iiJ9''1 1JZ2./jiITime: :Jo(1/zz/)
DTW (ft): . q J DTP: Courier Air Bill No,: ____________ FedEx ____________ ups

_____________ Other _____________ Hand

_rSentval): J( -
Well Diameter (in): 9

' Sampling Method (G=grab, B =bailer, 1submersible pump):

T Placement of Pump (ft): D,3 5
"

Weather (sun!clear((cas9rair1. wind direction, ambient temperature):

Type of Pump: Grundfos 2 submersible ________________________________________________________________
—

I• Y

I0#'o

Field Parameters

I
Thie

1IS2

Depth to
er

Z3t,6 1.5

fotl
Volunie

1.0

pH Tnp

Z4

Cond

I.3 .4,5

Do

j5'
Turb

i.e',ç 25.22
Ari

L
I

31.
,rCp(-

.W
CLrJ i4

z2.l1P 4.3'
4 5L1

—i.O
o,ic

/.,i, 10

A.rU L' 1 1
1557_

1'W1 If LtJI /LLS 4tr tei! 4- ,-tJt IrY 4 .4'r
I

T
,-!os'

'I , J
it.c'4

1

�1. k. tJi vq iT '/. J

I-

1
Observations

I Co1or:(Ei Other (describe):

)doc None Low uni High Very strong 112S Fuel-like

Sample Parameters:
VOCS) TPI4, Pi. 14, Toc4AI's, 1k. 'I-Z

'Iotes V - / 2 .5 V Z-'J/ ci OY LpM) DrA,JcIpji,J >4 3
/
(Lei fioaj ,',iuai l,1

LjignedlSampler(s):

V

'7
R)G*oi$i. Inc- 713/97



432 196
GROUNDWATER FIELD SAMPLING DATA SHEET

HyoGoLli. !,. 713117

Well No.: //(j3 Site: NAS Fort Worth JRB

) 4(Y'. / (7) Project No.: APCOO1-O7GAA

Well Depth: /7) Date: J'-2' 41 Time:

DTW (ft) 3 , O DIP: Courier Air Bill No.: FedEx UPS
Other Hand

Screen Interval (fi): , —

Well Diameter (in):
/

Sampling Method (G =grab, B =bailrrnersible pump):

Placement of Pump (fi):
'

Weather (suiiJc1ea6vercaifrain, wind direction, ambient temperature):
t

Type of Pump: Grundfos 2" submersible

Field Parameters
c.

15/O
F
g:f

> ° J

! )

"•

?/? -g.c

r
33

\"

:(
t5'?5 .Z2 (,iJ 'Z S •)23 • 3,7 -Wa' -,"•-7( 5,ø 'I.
,55, '?O?. 4.O (.S1 2L'( Y7 j!.C -o '/O "
/55j) 'ifl ö.id

1' .S; 13 .
737 303

-
—cf. -r3c'-. 2'I

I'
('

f('OS ,5:j •-/ —-° /7 '
L2II!•- __________

Observations

Color: 7lea) Other (describe):
'—--—

Odor None Medium High Very strong H2S Fuel-like

Sample Parameters: 1( AA , A
Notes:

r

(:

• : Z;



432 197
GROUNDWATER FIELD SAMPLING DATA SHEET

'''1No.: 3 Site: NAS Fort WorthJRB

",lez(s): Jkh "(7ZJ Project No.: APCOO1-O7GAA

Well Depth: Date: / -,2o '1? Time: / ci

D1W(ft) (,/;? DTP: 2031 CourierAirBillNo.:

Screen Interval (ft): i:: 7- 255
Well Diameter (in): 7

'
Sampling Method (G=grab, B=bailerP=submersibIep.

Placement of Pump (ft: • 5 Weather (sunlclear, win direction, ambient temperature):

/5i(/Type of Pump: Grundfos 2" submersible

FedEx UPS

Field Parameters

I Depth to uwat ,x Tnp :; '
Tiq, o.'/ 2 3 j;7 5/3 '5.f L53 (.QI3

qzcr'-1i$i4

',Ai a.C fc j4 •3 -./2 S 'I

t..34
n(
O!

lo
.O 1 c Zi

2.3
.s,t
e5f-)

-toil
/O'{

—c.73
6,?O

? 'I

.'( c -•3- Oc '?15 512 --i.4 •-,-.-ijic:_ -
.--,

.- -

Observations
Color: Other (describe):

Low Medium High Very strong H2S Fuel-like

Sample Parameters:

0t , , 7 —

/I','ir !i (Li1h ? // -

,!)
_,...,, I-i

gned/Sarnpler(s):

H*oGoLo;k. 7/3197

S

—



/

432 198
GROUNDWATER FIELD SAMPLING DATA SHEET

H)oGoLIk. 7/3.1?

-e

iWell No.: 577/ - . Site: NAS Fort Worth JRB

Project No.: APCOO1-O7GAA

Date: / —j'c Time: ,',;;',;

?mpler(s): (hz..i /i-
Well Depth: 27'o
DTW (fi): /9 6o DTP:— — Courier Air Bill No.: FedEx urs

Other Hand,
Screen Interval (ft): -/

,
Well Diameter (in):

. .
Sampling Method (G=grab, B =bailer,

Placement of Pump (ft): /2 -.
Weather (sun/clearL rcWrain, wind direction, ambient temperature):

CType of Pump: Grundfos 2 submersible

Field Parameters
•DpIo u

ater(.
:

VoJwu
Ig)

.

.. J ..:
OR!

. .

ic5 /(-g ' 2' ,57 2'/ ,/).g fZ. 2/9
,'j.a /O�(c ;Z5 5/ 5 9i2 ,
I/., ,oçç ', 2. 5' & Z55 0 ( 9c' •7 Z -o P '58
11,10 .7 2, 2- a. . -7' -°..z 9 /3ç,,' i7 &',i 3.75 6j- ,T..' -zz( /3.2-

L( . . LSp._ 39 24'/ O.&7 lt'oj' CJc9 /3
/!25

F—

F

o57 q b.i' I 2&,' u,4Z— Zsz 2.2g

.

/

I

i
SignedlSampler(s): /,/. ."



a
432 19J

GROUNDWATER FIELD SAMPLING DATA SHEET

Site: NAS Fort Worth JRB

)TW (It): j 2— DTP: — 0 — Courier Air Bill No.: ____________ FedEx ____________
___________ Other ___________Hand

'creen Interval (ft): '] — 9
Well Diameter (in): ' Sampling Method (G=grab, B =bailer, SP=submersib1e pump):

llacemnent of Pump (It): 3 Weather (sunJcleavercast/râ1n, wind direction, ambient temperature):—-.-.- -rype of Pump: Grundfos 2 submersible
. Field Parameters —______

4wie
c4'

Depth to

ver
/'.3

(gpnfl

C21

Töt•I
'..1unie

/f
Tewp.

(Ci

? 2

Coid.
(utnhloc.'CEUI

R.' ::'•

D.O.
(ingfLl

Turb
(N.T.U.

/3

.tescnca
.

::)jc) /j! O 2, & b.747 Z2Y o.s'c --c-.-
"c'5 ii'i 0,d 7! .7( /' /0
/100

'//i2

/i,r_-
/'/2j---

',4 ' 30
'/2

,. 7
,72

Z',Y/
$,Z-
2/". Y

-icI(/'3
-i2'.3

—c.iq
,2—-
?)'

—

_)_

r

/f.?2— 6'.4 4.7Z Z3o iio.'' C'. /.3
71,2- /j

.

,-;:') i%.4 5 .

I
— Observations
1 Co lear, Other (describe):

None Medium High Very strong H2S uece_—

otes
I

i\._ •:
-E' .-;\I(

Signed/Sarnpler(s):

•- 0.:

inpler(s): ) /c re..' Project No.: APCOOI-O7GAA

We11 Depth: A35 Date: " (Time: 16(5

Sample Parameters: r / I
21'



/ —S

432 ]O
GROUNDWATER FIELD SAMPLING DATA SHEET

H)dGeLv. 7/3/7

—

5;

—

Well No.: 5,7//J/ Site: NAS Fort Worth JRB

mpler(s): Jg4 Project No.: APCOO1-O7GAA

Well Depth: Date: Time:

DTW (ft): •7,o 7 DTP:_ — Courier Air Bill No.: FedEx UPS
Other HandiScreen Interval (ft): , ,,ç'.

Well Diameter (in): Sampling Method (G=grab,

Placement of Pump (ft): /1 Weather (sun/clear, casn) wind
.

Type of Pump: Grundfos 2" submersible

Field Parameters

Col9r jill ler (describe):

Observations

- .

Odor: NonçI) Medium High Very strong I-I'2S (i.Iike)
Sample Parameters: '/— y1,p ö
Notes:

'I. -

Signed/Sampler(s):



432 201
—

GROUNDWATER FIELD SAMPLING DATA SHEET

—Jr .: -jq - Site: NAS Port Worth JRB

,.mpler(s): Project No.: APCOOI-O7GAA

-WeU Depth: 1C1
Date: I ! '1 ' Time: ,.çq

Tj'bV (ft) i. (DTP: Courier Air Bill No.:____________ FedEx ____________ UPS

__________ Other __________Hand
'!creenlnterval(ft): -ç' k _______________________________________________

Vcli Diameter (in): Sampling Method (G=grab, B=bailer,(jrsubmersible pump):

'Placement of Pump (fi): ,z Weather (sun/cIear,s. rain, wind direction, ambient temperature):

S sri'ype of Pump: Grundfos 2" submersible

Field Parameters
•

Twie
Depth to
Water

)

• Totth
Volume

..

•.
11

.
.

Teip
.fl. l',,,

. : .

ORP

•

•

(mWL)

:

)
. .

. .

Discnpian
.

I,.ø !i3 .1 1. '1. 2•'i It?. 3 5.. 15
0• go 2.0 C.'1 ?t.S' .Lj1 3'1! -.o /9 '

'O) i5 !9f —.3
,C05 .I3 2. ,'i1 Z7.i- 53 i3if .kZ i
(/ 3Z C13 2 ,5'): 3.1•q ,5- j$_ V'i"l.•

.25 . o C? i . /323 —.53
. '

—

T( 35

.i3 -__••_ 5.0 Li.L__ •?Z. . 131.7. '
- 10 ) I3)'( -.i,1 I

-

— Observations
.

Color: Other (describe):

dor Low Medium High Very strong H2S Fuel-like

'amp1e Parameters:
I

....otes

tned/San1per(s):

H)d,GeOLV. Inc. 7/1(7



432 202
GROUNDWATER FIELD SAMPLIIcG DATA SHEET

Veil No.: 'rp, ' Site: NAS Fort Worth JRB

.mpler(s): Project No.: APCOO1-O7GAA

Nell Depth: /. Date: I- '- Tune:

DTW (fi): i: Cc 0 DTP: - C7 - Courier Air Bill No.: ____________ FedEx ____________ UPS
__________ Other __________Hand

Screen Interval (ft): 7— l 5

Well Diameter (in): Z Sampling Method (G=grab, B=bailer, SP=submersible pump):

Placement of Pump (f):
p

/
Weather (sun/clear,( t/rain wind direction, ambient temperature):

Type of Pump: Grundfos 2 submersible

Field Parameters

Twae
Dto

H

—

pH Tewp
tu L)

L." i'- 7/ 'i •f.57 t-z,(
(NTU

/'-'
De..Cnpuo

I'...'.L .....�_:.:_ . t,.-'3 /1
q ' ' ' /.- . ,-_ -C.,,.. ...' — 3c .2

1/
'9

/.:1 .r____5 2- t- •?3_-•• ._':_'c.'.' ?7 z'_-_. '.49 —cç-
io.; 4'.( &.7: :: /eZ '.".!.

•'.(
•'..Yw. c.. ' 7.3 z.'.. 7

Observations
Color: Clear Other (describe): 4 /'-'j
Odoc Low Medium High Very strong H2S Fuel-like

Sample Parameters: < j [ '/f' 72r' 7',.. / ;,
Notes: 7,,, 4, , 7) Q.z-

1i U

SignediSampler(s):

RoG.Lk. L. 7/3J7

i



432 2O3
— GRouNDWATER FIELD SAMPLING DATA SHEET

DTW (fi); 7, 3 DTP: F//fl Courier Air Bill No.: ___________ FedEx ___________UPS
__________ Other __________Hand

—Screen Interval (fQ: Lj fl — 15 .

Well Diameter (in): 1" Sampling Method (G=grab, B bailer(subniersible pump):

—Placement of Pump (ft): /f 5
/ Weather (sunIcIear,tIrain, wind direction, ambient temperature):

'/a F1 w -
Field Parameters

Type of Pump: (3rundfos 2 submersible

—

•

—p.

92

Depthto
Water .

1Ji_
}1.jt Rate

t.gpin)•.

Total.
:vohinie:
(gaI

Req.

.

pH

L.fii

. .

Temp.
(Ci.

itith

.

Cond.
unhcw)

. —

.

OBP.
r,.V

D.O.
tmgil)

.

Turb.
: tN.T.U3
. . . -

.
•.

.
—...— . —

'—135 2. ii
L.4 J,d.

'RIo T15 5.o o,-op -She /.CS /0?
gg

—?5O L3'f

vp, 5

j,5
5.oa
J7

l5.
'5.?

o.t,j
C7V

ILLJ_
l.'fl 9I

lao
q c

j
io,ôL

y, (, .
IO5
0.)7..

AcJe.
g.2.z..

fJ
iS&lt

L1,
g?O
'14?4.li
•lt,ise

ls.)
1,g
j(.3

.L(IL5
.

p
O.(.?tlO.t

- 74'. Z

-75
17.5
//.6

1,0 z24
or-,
hO!

-iO
fz.
6o'

593

"r
) 7

I s—.

I

Observations

Color: (i?) Other (describe):

dor: None Low (m High Very strong H2S -lik)
Sample Parameters: er-, Mt,L*!,, A iuis A l/f.rt.Ai, ,viS44w.c., TGC *
—J° I V - I, ( 3 V 1/. 7/ / .c v . / /

c'/efLIC TOC

IJOJlbh Iof ;y C.CJtp /e, C7L,,'I,,i
7f.IL

t_.igned/Sampler(s):

V No.: 5r,q-A)If
inpier(s): /<i4. CL'-)

Site: NAS Fort Worth JRB

Project No.: APCOO1-O7GAA

—Well Depth: 7. q 5 Date: 1/2.i-lit Time: /0 1 C)

I-

H)dOG*oL$k.T. 7/3197
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GROUNDWATER FIELD SAMPLING DATA SHEET

Well No.: 5- - Site: NAS Fort Worth JRB

npler(s): ,., Project No.: APCOOI-O7GAA

WellDepth: Date: / 2-z ' Time: IiX
DTW (ft): q c DTP: Courier Air Bill No.:____________ FedEx ____________ UPS

__________ Other __________Hand
Screenlnterval(ft): _________________________________________________________

Well Diameter (in): 2 Sampling Method (Ggrab, B=bailejsubmersible pump):

Placement of Pump (ft): Weather (sunI)vercastIrain, wind direction, ambient temperature):

Type of Pump: Grundfos 2" submersible 5c/'
Field Parameters

Observations

Color:ar5 Other (describe):

Odor: None Medium High Very strong H2S

Sample Parameters:

Notes - g

R* .
SM 2le . . of-

/,!) • -

tSigned/Sampler(s): ,J _/; ),.
7i,rI

—



432 205
— GROUNDWATER FIELD SAMPLING DATA SHEET

._W To.: Sn '' -
;.mpler(s):

Site: NAS Fort Worth JRB

Project No.: APCOOI-O7GAA

—Well Depth: /3 ) 5
!)TW(ft): 2. DTP: -—

Date: iJ & /rj( Time: %I: 2 5
Courier Air Bill No.: FedEx

—screen Interval (ft): ( —/ iLf

Well Diameter (in): 1. Sampling Method (G=grab, B =bailer, SP=submersible pump):

—iIacernent of Pump (ft): j (
/

Weather (sun!, overcast/rain, wind direction, ambient temperature):

5 £. 5 C) °FType of Pump: Grundfos 2 submersible

— Field Parameters

ru

,335
3'1O

Depb o
W

8eq.'''<i

TotI
V

L.f$t t
/OEfrtL Fl,

J/3
,
IC)

w.
r— 7, 7—

c
(unthOs/cm)

ORP o
(m

rb(} Desrnptn

-c)-V,----I 1.7 3 o.z' i2! 2!Z 3'/
'35c — -- •i-l ,5'2 21,4' 0, i2i '.7/ I?!q. 1..,5 b? 7z./I ',7L3 'S /3'

I ' 1'j C, 7"j iz.z— 5
4'$ 31 •w 'j.o o.77 /f7,3 79 (-/S5 (S Z3. .._ZITL jv.7 !LL,,....-.
9S5 I .8 i3' . ?7 1s9.° O2 9

1g2!.
"/2�

g1 I /.2 2.3' f),7E /,7.. ,'3g. / '1.3 23! t' 1

Observations

Color:(ia' Other (describe):

dor:(e1 Low Medium High Very strong H2S Fuel-like --

Sample Parameters: r/fc5ô,, )rj . tl.i ,S4r.
/ !L (2 i4s4! 3 V

/
L'? 2 5'L/ %':; - ro c,.

HG.OLz.. hc. 7/J97
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GROUNDWATER FIELD SAMPLING DATA SHEET

HoGoLo$i. I. 7I3TT

—

I Well No.: <'j /t/ Site: NAS Fort Worth JRB

!mplers): /'(j
Well Depth: ZC'

Project No.: APCOO1-O7GAA

Date: / —- 'f ' Time:

DTW (ft): Ig DTP: Courier Air Bill No.: 573? I . FedEx us
Other

Screen Interval (fi): —

Well Diameter (in): " Sampling Method (0 grab, B =baile(SP submersible pump):

Placement of Pump (ft): Weather (sunJclear,ist/rain, wind direction, ambient temperature):5ir.
Type of Pump: Grundfos 2 submersible

Field Parameters

L4S
:, 4S0
olcs
1C(>)

iiQ
a. .z4-

(L5
ji 1Z3

:
c
O•

V

/5
2..O
2.'
:30

:;::
i?

(.•1q

z.3
4

'2?�'21

(uwbQs/çm)

,t?(
. ?'f

5Cj

II-j. 'q.c
-7,44

(ing(U

Z3'I
5

j
(NTV)

L.I

c
-o
C

((
/(.'lô

1i2i
ILZI ! 3

3
'10

(i..
6

/
23

7'H:'
7

—Csi /
I6J t2 (,:' 2 . •-/ '1

1—s
112) 3 g (? '1 —?cC H11c 2 c •i1 ?•° c.S1

fcO (L75 3 15 s3 -?i.I —c. ?
j1.2.4 O G 4 i_-4 57 —c'Sl I

.——

Observations

Color:('ir Other (describe):

Odor:._(I) 1eliuni High Very strong H2S Fuel-like

Sample Parameters: iT' ?\AL AL'1 —1 i 10 C

Note c4 iOS , I - ;X VLe
s t/

Signed/Sampler(s): (L /i/y /(.
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GROUNDWATER FIELD SAMPLING DATA SHEET

W" No.: 7// - 2.5' 4i()i Site: NAS Fort Worth JRB

nder(s): Project No.: APCOO1-O7GAA

_Well Deptlu , '7.0 Date: ,,- / . q( Time:

DTW(ft): ). 7 '7 DTP: —A/' — Courier Air Bill No.: 57V1(Y7(Ml. FedEx __________ UPS

______________ Other ______________ Hand
_Screen Interval (ft): 1 (1 _____________________________________________________________

Well Diameter (in): 2 Sampling Method (G grab, B bailer$?submersilp)

jlaceinent of Pump (ft): 13 overcast/rain, wind direction, ambient temperature):

Type of Pump: Grundfos 2" submersible $• (4
Field Parameters

Color: Other (describe):

Idor: None Medium High Very strong H2S (i-liiEè)
Sample Parameters: -rr')<' A I A f'., I TC(

1 ' I
otes

c•'. I

A/J ItfrJ V S/,(L,( •.-/ . 7L'i' 3'f.
.,y-

—

Observations

w . H>doG.L*. Inc. 713(91
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GROUNDWATER FIELD SAMPLING DATA SHEET

Well No.: '; c.- - o -i T
'mpler(s): _Ki4

Site: NAS Fort Worth JRB

Project No.: APCOO1-O7GL

fl,oG.oLogi. r 713197

—

'a-

Well Depth: 2Z1./
DTW(ft): j7.-(, DTP:

Date: Time: ii'/;
CourierAirBiiNo.: FedEx ijps

Other HandI
Screen Interval (ft): 15.5 - z. s ( t
Well Diameter (in): 2 '

Sampling Method (G=grab, B =bailer(=submersible pump):

Placement of Pump (ft): / ' 5 '
Weather (sun/clear, TzE'1rain, wind direction, ambient temperature):

jV& fr-M. t...i ,-. Sc 0FType ofPump: Grundfos T submersible

Field Parameters

TU11

ia I

i7.)

FlrRate Vlinne
.

7.'tC

Tnp.

j .5__L. .

°
Z11. /.o' -I'f'-j

•.
.

i-lcS /,', i.'i 2t. 2(1.i i.ó 9yi
-/gQ fl.M1 /, ' '(3 z.L 0.5'!
/1, Il .51 2.2. %c ?3 o.85' i25
I2O fl.'1 .39 zi4 O5 51L

,gi..5 ii .52 $ c' Z9.C O:4\ '' 36
ljO
'1�' 11.52.

/7,51

Lj._
'u"

L
3.?,

1.M3 24k

zz
. 1'i2

P.3.7

O.'i
O.5

L)o
Z6
ZC

Observations
Color: Clear Other (describe):

Odor: None Low Medium High Very strong H2S Fuel-like

Sample Parameters: VüC . i..,
Notes': lV- O(S 3 V: Lt1tc .3V. '/.

d e d

Signed/Sampler(s): )" )J 77
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GROUNDWATER FIELD SAMPLING DATA SHEET

Site: NAS Fort Worth JR

'DTW (ft): . ' 7 (DTP: jiM Courier Air Bill No.: ___________ FedEx ___________jp
1 1 __________ Other __________Hand

creen Interval (It): C

Well Diameter (in): 2 ' Sampling Method (0 =grab. B =bailer, )=subrnersible pump):

Placement of Pump (It): // 5' Weather (sun!clear,( !as jrain, wind direction, ambient temperature):

SA) '/i'/rype of Pump: Grundfos 2' submersible

Field Parameters

.•
Thur

—.j' Depth
- ei•.C )

-

Flaw Rate

1Sc4
0,1

VoIuieg ,
'..A'—'&

O,p

:

tJ._L

Tp.
CC)
.I F1c.

Cnni!.
(nhkiizs/k
t,5

ORP

1

in,a

D.O.
(mg/LI

1

Turb.
(N.T.U.)

•

Dt.SCrIptIOO..
•..

IcJ' I-i , ,:ti 3cc
SItS ,t.) ld.(J 2I. •k!,$' Ii y t25. 1 3,5 . (,2. g3 .C-f at):f

10-33
ic 5,25

£At)
.rk:)

lS
22.

i.4'
i3O

i3i.j ''.'l "3
/P

3# 4 - s- t./y

—

Observations

Color: Clear (i(describe): /,e,A,j/y
,dor Low Medium High

/
Very strong H2S Fuel-like

Sample Parameters: Voc-s, M •fKJ ri TTh C A) i'i1,. ( 4-'S. .' I N
-,

otes V /,i3 J: 3.I?. 5•v ,5,!9
1

..gned/Sarnpler(s): 2i' J-i_—F k
T,,. 7/3/al

TO:

.mp1er(s): }- i !J Project No.: APCOO1-O7GAA

—Well Depth: /5 2 Date: Time: /ç'



432 2.10
GRouNDWATER FIELD SAMPLING DATA SHEET

HdroGoL1i'. . 7/3e7

'yell No.: Site: NAS Fort Worth JRB

.anpler(s): N Project No.: APCOO1-O7GAA

WeU Depth: )Z $ Date: ,• 2 Time: lI:—S

DTW(ft) DTP: CourierAirBiliNo.: X FedEx lipS

Screen Interval (ft): -3 C)

Well Diameter (in): Sampling Method (G =grab, B =bailer,subruersible pump):

Placement of Pump (ft): 25d Weather overcast/rain, wind direction, ambient temperature):

P1 5iFType of Pump: Grundfos 2" submersible
Field Parameters

•
rO

Thjw Rate

•Z.j 1.0 ,.t?
Temp.

fl.'

Cond.

'•
D.(. ;;

1

Dtioa

N C€
z5 i-I- — j 13t '.' — —. Va

130i' /1.t. -
/9C1 I

tMc CzO
.32

zcZ- in
I. ,i

.-
—

,-"
-0 3?

&5
/'(

CAC'J.c.
—

iqo 3( G L, - /., /j 10

is'j5 I?.i.. I 3.c Z3 /-Ij .. - -'f2 1-

JLO

jj-__
-1' I.C Z-y1 iii — —.4,c

—I

-S

'-S

Co1orçi) Other (describe):

Observations

Odor: 'j Low Medium High Very strong H2S Fuel-like

Sample Parameters: ()fJ••j)( 't/b , F.ucJ? 4f euII
Notes: j, - \ ,. Yçj /1 cc-I

\_)
.1

Signed/Sampler(s): ,'!'y

-,
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GROUNDWATER FIELD SAMPLING DATA SHEET

—I: INo.:
pler(s): /.v

O 1JO3 Site: NAS Fort Worth JRB

Project No.: APCOO1-O7GAA

—

Well Depth:
/ Date: //3/' Time:

D11V (ft): 2'- ( DTP: 9,, ( Courier Air Bill No.: FedEx ups
Other Hand

Screen Interval(ft): 7) - 3
Well Diameter (in): Sampling Method (G=grab, B=bai1er,sbmersiblejum:

Placement of Pump (ft): overcast/rain, wind direction, ambient temperature):

'"Type of Pump: Grundfos 2" submersible

Field Parameters
.

••

.
Twje

Depthto,Water Fliiv. Rate
igmi

Toi.
''nIurne P11

Teii.c
Cund.

uutho'cw)
QRP

.

DO.
mg'L)

Turb.
c.T.U.r

..
.

.
.

. Dcnption :.

iwo. 2',o. O.-' i. — 6'i LoS, ...',.3 .,2.-'V 3oo
/Ø< 0 ,ç 2.S7b 4-b
,,i. 21'. 0.,., 3' 6.'' 2' C,I7 jggc :5-': ,z7
/f/5 2.>' '' 3.Ts 4..I %'/' ,ig ,fr
,/2' 'g' c. qi 'c" . i"' 3 "s 95

L "_.
.5-

o- $ £7, '? /(c Z

ia.. g

2r 4'

3. I'
/$3)

o.

'.5

77
2.7/

/ 7//i 6
7/'
'77

I//a
cb

1
k-')<f 7, 6z— .A1J9 i'i 3 A'1

1____

I_____
Observations

Color: Clear Other (describe):

Odor: None Low Medium High Very strong H2S Fuel-like

]Sample Parameters: /Yç A s Tcc, c?Lie
Notes: 3 <T .

..Signed/Sampler(s): ,/ J... //'/.— I
1/

V

H,thGoLIi. Inc. 711/97



132
GROUNDWATER FIELD SAMPLING DATA SHEET

I Well No.: jV1!

,Jmpler(s): J<J) p,) f.f

Site: NAS Fort Worth JRB I

Project No.: APCOOI-O7GAA

Well Depth: 3 J '.f Date: (7 Time: I( /5
Courier Air Bill No.: FedEx ups

Other
DTW (ft 2. I DTP: —
Screenlnterval(ft): /3 5 . 3.5
Well Diameter (in):

Placement of Pump (it): /

Sampling Method (G=grab, Bbailer=submersible pump):

Weather overcast/rain, wind direction, ambient temperature):

SType of Pump: Grundfos 2 submersible

Field Parameters

Tune

i02C

er

iz
'Q5

fltRae je
('j

Tenp

F(I
.

C. 3
. (, Dcp

,oz5 ( . •7 . U 21.0 t 0 - 2 - i3 1-89

,''3 /Cb? /2.5 2L -S (•Y

1031 ,fl ,'. C.- j . t2i -1-.3 —.O zC
/O/(1 gi 2.Z5 1I 2.C1- .CL'i -C -.oi-- j'
otc Z.75 C.ib 2i? .ZC1 - •-.' z3't

:

i6.J C.10 2Zi .IcZ '! 2(30

.• iS C7 z-z5 . ZG —i,$ -C
hoC) /C.4W . Z.5 (.9 z; C) (32.. ..1C — 05 Rigj .0 'i/ zz.' -i;. 01 /30
iI() i. w v 5,15 C •z 3. z. - /5. - -; o fl

_____ C S. fl vo ( .)

Observations

Color: (C1e) Other (describe):

Odor Low Medium High Very strong H2S Fuel-like

Sample Parameters: /O Cs, Ii/1 e±/ , .t. / )C., J.' . .4 ,i j / 4-/./(' ct 'Ii
Notes: IV. /i ,/ . 5v' S55e...

fC/JCC3c* fs/ij
o.c
O-' 'i-

rSignedlSanipler(s): ///_c ]
H)doG.OT.IiC. !. TI3IYJ'

LI



432 213
—

:4rTC T#o2v

GROUNDWATER FIELD SAMFLINGDATA SHEET

—Well Depth: 35 Date: i/,._f Time:

DTW (fi): (. 5( DTP: — Courier Air Bill No.: ____________ FedEx ____________ ups
__________ Other __________Hand

-Screen Interval (fi): 13. 1 2 3 L1 5 _______________________________________________________
IlWell Diameter (in): 2. Sampling Method (G=grab, B=bailer, SP=subniersible pump):

Field Parameters
.

Tune
Depth to
V.ater fluw R3tec \ohrnie p1!

Tenp.
tC)

Cond.
(unlhoc'cTu)

OR)' D.O.
iiugii.;

Turb.
tN.T.UJ

•
Descrii.imn.

13,c'
3,5

e-s
it.(,-..

I P1 /j
..2.Zp /4.t
IZ.6 iL'.fr 0.4' l,L) 7/41 /141 —7 O./L) 9c
/S3O

753tQii-jDf3J
• i4o

1Lf65

'h"
J&.'o
I1,,&i,
J(,hI
fl.4J
i..t,i
1#41

�Air&1

0.4'
o.4'

..g
C,.f(f'
p,gJ2,kt

j,5
Zô
.3.p;.
41,j

�..S

-7
7'?/9
'yjg
%/2

JLr7
7J77

—____

2'/.724
zg.g
.Zf.q
2j.6

%5?

/ ///
,,/q',
/14
j. /'fjil
1,/c

::±
-324'
+ç9
-iy:3
F9,4
-4'f.t-
-VtS4)

-o4'/

'gq
yg
o.VY
t4'2

974(
4'39
+'.7
33'32f
I2

Observations

Color: Clear ((describe): 5/i ill'!' J'cl_
,jdor: None Low Medium liigh Very strong H2S Fuel-like

- Sample Parameters:

otes IVi..I.O?&pd) .3V 3zS 5Vn S.R.
SçJA -c-- St'4

gned/Sampler(s): )qL1,fi,J

_W— No.:

.mpler(s):

Site: NAS Fort Worth JRB

Project No.: APCOOZ-O7GAA

-Placement of Pump (ft): jq'
rype of Pump: Grundfos 2' submersible

Weather (sun/i) overcastlrain, wind direction, ambient temperature):

5o"

Ii
HoG.oi.oIk. 1.,.. 7/3197
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V
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1.
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4'/ fuf/ç
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APPENDIX C
RESULTS OF LONG-TERM MONITORING AT AOC 1

(BASE GAS STATION/BASE SERVICE STATION)
JANUARY 1998

—

Cd INTRODUCTION

As part of the corrective action for Area of Concern (AOC) 1 (Base Service Station/Base Gas
Station), quarterly groundwater monitoring is being conducted for a period of one year, beginning
in October 1997 (IT Corporation, 1997a, 1997b). The samples are being collected from six wells
(SAV-2, BSS-B, MW-b, BGSMWO3, BGSMWO5, and BGSMWO6) and will be analyzed by EPA
Method SW8O2OA for benzene, toluene, ethylbenzene, and total xyleries (BTEX compounds) and
methyl tert-butyl ether (MTBE). In addition, field parameters will be measured in the field at the
time of sampling and will include pH, temperature, conductivity, dissolved oxygen (DO), and
turbidity. The original long-term monitoring (LTM) requirements specified sampling monitoring
well MW-i (IT Corporation, 1997b). However, construction of a sewer line in Spring 1997
destroyed this monitoring well; monitoring well SAV-2, located 80 feet to the southwest of MW-i,
has been monitored as a substitute. The locations of the six wells monitored as part of the LTM
for AOC i are provided on Figure C. 1.

C.2 SAMPLING METHODS

A visual inspection of each of the six monitoring wells was conducted to determine the well's
condition and integrity (e.g., pad condition, lock integrity, etc.). Following the visual inspection
of each well, an organic vapor meter (OVM) was used to measure the levels of organic vapors in
the background area, breathing zone, and at the top of each well casing immediately after the well
cap had been removed. An electronic oil-water interface device was used to determine the
presence and depth of any non-aqueous phase liquids (NAPL), depth to water, and total well
depth. The water level measurements and total depths were taken several days prior to purging
and sampling the wells in order to minimize water column disturbance.

The monitoring wells were sampled using a low-flow purge technique. A detailed sampling
— protocol is included in Appendix B of the pre-draft GSAP (HydroGeoLogic, 1997). The wells

were purged with 2 inch stainless steel Grundfos Redi-Flo submersible pumps. Pumping rates
were kept between 0.1 to 2.0 liter/minute to minimize turbidity, oxygenation, mixing of
chemically distinct zones, and potential loss of volatile organic compounds (VOCs).

During purging, water quality stabilization criteria (pH, temperature, oxidation-reduction potential
[Eh], turbidity, dissolved oxygen OJ, and electrical conductance [EC]) were continuously
monitored. If the sampled well was not experiencing significant drawdown while purging (i.e.,
the water column did not drop more than 2 feet, or 10 percent of the screened interval length), the
criteria for sample collection was the stabilization of water quality parameters as follows:

• Temperature + 1-0.1°C
• pH +1-0.1 units
• EC +/-5% full scale range

U.S. Air Force Center for Environmental Excellence
Ci HydroGoLogic,
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• DO +1- 0.10 mg/L or 10% of value (whichever is greater)
• Eh +1-10%
• Turbidity +1-1% and less than 10 NTUs

A well was sampled when the water quality stabilization criteria were met, and the well did not
experience a significant drawdown while purged (i.e., >2 ft or 10% of the screen length interval).

If these parameters did not stabilize, the sample was collected after three to five equivalent well
volumes had been removed. If the sampled well was exhibiting excessive drawdown while being
purged at the lowest possible flow rate for that well, the well was purged dry and the sample
collected when a sufficient volume of water had accumulated in the well.

The wells were sampled for 1 ,2-dichlorobenzene, 1 ,3-dichlorobenzene, 1 ,4-dichlorobenzene,
benzene, chlorobenzene, ethylbenzene, toluene, total xylenes, and methyl tert-butyl ether using
EPA Method SW8020. All samples were delivered by overnight courier to Quanterra
Environmental Services in Denver, Colorado for analysis.

C.3 RESULTS OF SAMPLING

The Corrective Action specifies that all six monitoring wells be analyzed for the BTEX compounds
and MTBE using Method SW8O2OA. Table C. 1 lists all detections of these compounds above the
method detection limits in both the October 1997 and January 1998 sampling events. The table
shows similar results for both sampling rounds,

Monitoring wells BGSMWO3, BGSMWO5, and BGSMWO6 are being monitored to evaluate
contamination at the Base Gas Station portion of AOC 1. Monitoring well BGSMWO3 is located
within the AOC 1 boundaries. The benzene concentration detected in this well was 1,000 ug/L
in October 1997 and 1,400 ug/L in January 1998. All other sampled contaminants were detected
at low levels in this well (all below practical quantitation limits (PQLs) in January 1998).
Monitoring wells BGSMWO5 and BSGMWO6 are located downgradient of the Base Gas Station.
These wells contained very low concentrations of the BTEX compounds in October 1997 and no
sampled compounds were detected above the method detection limits (MDLS) in January 1998 in
either well.

Monitoring wells BSS-B, MW-b, and SAV-2 are being monitored to evaluate contamination at
the Base Service Station portion of AOC 1. Monitoring well BSS-B is located cross-gradient of
the site, while monitoring wells MW-b and SAV-2 are located downgradient of the site. Benzene
was not detected in monitoring well BSS-B during either sampling event, although it was detected
in monitoring wells MW-b and SAV-2 at concentrations ranging from 2,300 ug/L to 4,900 ugIL.
Ethylbenzene was found in all three wells at concentrations ranging from 1,500 ug/L to 5,200
ug/L.

The Corrective Action Plan also requires the presentation of results from the measurement of pH,
temperature, conductivity, dissolved oxygen, and turbidity during sampling. The results are
presented in Table C.2.

U.S. Air Force Center for Environmental Excellence
C-3 HydroGoLogic. Inc. 7I4f98
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Table C.1
Analytical Results for Sampling by Method SW8O2OA

at AOC 1 (Base Gas Station/Base Service Station)

Ir
:.Wél1

- - --..
.ILAii1y1t

October 1997w
-- .

.:Re$U1t(1ig1L)
--:-...—— ..--—....

:..: Qualifier1.
.

Rèult (ü&L)':

-ilif .

"

.

BGSMWO3 Benzene

Ethylbenzene

Methyl tert-butyl ether

Toluene

Xylenes (total)

1,000

25

8.6

10

51

F

F

1,400

38

ND

26

75

F

F

F

BGSMWO5 Toluene 0.52 F ND

BGSMWO6

Xylenes (total)

Benzene

Ethylbenzene

Toluene

Xylenes (total)

•l

0.65

1.1

2.1

3.3

F

F

F

ND

ND

ND

ND

ND

BSS-B Ethylbenzene

Toluene

Xylenes (total)

1,800

9,100

9,400

1,700

7,600

12,000

MW-b Benzene

Ethylbenzene

Methyl tert-butyl ether

Toluene

Xylenes (total)

2,600

4,900

380

7,300

13,000

4,900

5,200

400

7,300

14,000

F

SAV-23 Benzene

1,4-Dichlorobenzene

Ethylbenzene

Methyl tert-butyl ether

Toluene

Xylenes (total)

3,000

ND

1,700

300

160

2,900

2,300

18

1,500

310

140

2,900

F

J

'Concentrations are reported in micrograms per liter (ug/L).
2The "F" qualifier indicates that the analyte was postively identified, but that the associated numerical value is below
the practical quantitation limit (PQL). The 'J" qualifier indicates that the analyte was positively identified, but the
quantification is an estimation.

3This well was mislabelled as monitoring well MW-l during the October 1997 and Janaury 1998 sampling events.

U.S. Air Force Center for Environmental &cellence
C-4 HythoGoLogi. Ir.c. 7I2i98
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Table C.2
FieId Parameters Measured in Sampled Wells

at AOC 1 (Base Gas Station/Base Service Station)

I

pt Temperature'
(DC)

Parameters Measured October 1997

CondIK.tuIt/
(mS/cm) :•

DLssol%ed

; Oxygen\.
jng1J).

'
iTurbidity
NTlJ

-

BGSMWO3 6.50 25.4 0.92 0.75 0
BGSMWO5 6.91 26.4 0.99 0.08 0
BGSMWO6 6.46 27.5 0.92 0.62 0
BSS-B 6.75 26.8 1.07 6.83 38
MW-b 6.44 23.9 1.11 0.62 0
SAV-26 6.78 25.2 1.03 0.42 8
Parameters Measured January 1998

BGSMWO3 6.61 23.3 0.91 5
BGSMWO5 7.08 23.1 0.71 0.68 0
BGSMWO6 6.53 23.9 1.16 1

BSS-B 6.50 22.2 1.12 0.69 66
MW-b 6.69 20.9 1.15 0.35 0
SAV-2 6.55 21.7 0.95 8

'Temperature was measured in degrees Celsius (°C).

2Conductivity was measured in niilliSiemens per centimeter (mSlcm).

3Dissolvecl oxygen was measured in milligrams per liter (mg/L).

4Turbidity was measured in nephelometric turbidity units (NTUs).

5Values are assumed to be zero due to negative values recorded in the field.

6This well was mislabelled as monitoring well MW-i during the October 1997 and Janaury 1998 sampling events.

U.S. Air Force Center for Environmental Excellence
C5 HydroOoLogIc. Inc. 7IV9€
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APPENDIX D
RESULTS OF LONG-TERM MONITORING AT SWMIJS 64, 67, AND 68

AND AOC 7 (SD13/ST14 AREA)
JANUARY 1998

D.1 INTRODUCTION

As part of the remedial action for solid waste management units (SWMUs) 64, 67, and 68 and area
of concern (AOC) 7 (Sites ST14 and SD13), a total of 22 wells will be used to monitor the nature
and extent of dissolved contaminants at these sites (Parsons, 1997). The purpose of these
monitoring events is to confirm that source soils are not causing increases in groundwater
concentrations and that no unanticipated downgradient migration is occurring. The remedial
action calls for quarterly sampling until the appropriate target concentrations are obtained, and
then, an additional two years of verification sampling to ensure plume stability and ongoing
compliance (Parsons, 1997). Table D. 1 lists all wells designated for sampling as part of this
remedial action. The locations of all wells are shown on Figure D. 1.

Table D.1
Wells Designated for Sampling in Remedial Action Plan (RAP)

for SWMUs 64, 67, 68 and AOC 7 (Sites ST14 and SDL3)

Type of Well Site - Well Name
-

Upgradient Wells (3 wells) ST14-14, ST14-24, ST14-26

Plume Wells (16 wells) SWMU 68 (10 wells)
[Site ST14J

ST14-03, ST14-W16, ST14-W18, 17M,
ST14-02, ST14-29, ST14-W21, ST14-
04, ST14-28, WHGLTAOO8

SWMU 64, 67 and
AOC 7 (6 wells)
[Site SD 131

SD13-01, SD 13-02, ST14-W31,
SD13-04, SD13-06, WHGLTAOO6

Downgradient Wells - POC Wells (3 wells) SD13-07, WHGLTAOO5, WHGLTAOO7

D.2 SAMPLING METHODS

A visual inspection of each monitoring well was conducted to determine the well's condition and
integrity (e.g., pad condition, lock integrity, etc.). Following the visual inspection of each well,
an organic vapor meter (OVM) was used to measure the levels of organic vapors in the
background area, breathing zone, and at the top of each well casing immediately after the well cap
had been removed. An electronic oil-water interface device was used to determine the presence
and depth of any non-aqueous phase liquids (NAPL), depth to water, and total well depth. The
water level measurements and total depths were taken several days prior to purging and sampling
the wells in order to minimize water column disturbance.

—

U.S. Air Force Center for Environmental Excellence
D-1 HydmGoLogk, Ir. 7t14/9S
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The monitoring wells were sampled using a low-flow purge technique. A detailed sampling
protocol is included in Appendix B of the GSAP (IlydroGeoLogic, 199Th). The wells were
purged with 2-inch stainless steel Grundfos Redi-Flo submersible pumps. Pumping rates were
kept between 0.1 to 2.0 liter/minute to minimize turbidity, oxygenation, mixing of chemically
distinct zones, and potential loss of volatile organic compounds (VOCs).

During purging, water quality stabilization criteria (pH, temperature, oxidation-reduction potential
[Eh], turbidity, dissolved oxygen [DO], and electrical conductance EEC]) were continuously
monitored. If the sampled well was not experiencing significant drawdown while purging (i.e.,
the water column did not drop more than 2 feet, or 10 percent of the screened interval length), the
criteria for sample collection was the stabilization of water quality parameters as follows:

• Temperature +1-0.1°C
• pH +1-0.1 units
• EC +1-5% full scale range
• DO +1- 0.10 mg/L or 10% of value (whichever is greater)
• Eh +/-10%
• Turbidity + 1-1% and less than 10 NTUs

A well was sampled when the water quality stabilization criteria were met, and the well did not
experience a significant drawdown while purged (i.e., >2 ft or 10% of the screen length interval).

If these parameters did not stabilize, the sample was collected after three to five equivalent well
volumes had been removed. If the sampled well was exhibiting excessive drawdown while being
purged at the lowest possible flow rate for that well, the well was purged dry and the sample
collected when a sufficient volume of water had accumulated in the well.

D.3 CONTAMINANT EVALUATION

To facilitate discussion of contamination at NAS Fort Worth JRB, levels of contamination
determined from analytical sampling were compared to several threshold values. The results of
metals analyses were compared to established background concentrations (Jacobs, 1997), and the
results of the organic analyses were compared to practical quantitation limits (PQLs). In addition,
both metals and organics were compared to the Texas Natural Resources Conservation
Commission (TNRCC) Risk Reduction Standard 2 (RRS 2) values. Comparison of contaminant
concentrations to their respective RRS 2 value provides a basis for risk assessment.
Concentrations that exceed their RRS 2 values indicate areas where continued monitoring and
remedial action is necessary.

D.3.1 Background Concentrations

Background concentrations were determined for 24 inorganic constituents at NAS Fort Worth JRB
(Jacobs, 1997). All metals sampled for at NAS Fort Worth JRB were included in this study, with
the exception of tin, which is only sampled for as part of RCRA Appendix IX. A single
groundwater sample was collected from each of twelve background wells in December 1996 using
a low-stress technique to approximate filtered samples. The groundwater monitoring wells

U.S. Air Force Center for Environmental Excellence
D-3 MydnGoLgi. I. 7,14191
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sampled, both newly installed and existing, were located up- and cross-gradient from wells that
were luiown to contain volatile and semivolatile compounds.

The Tolerance Interval (TI) method suggested by the U.S. Environmental Protection Agency
(EPA, 1989, 1992) was used to estimate background concentrations for the 24 inorganic
constituents for comparison to compliance wells. TIs are useful for groundwater data analysis
because it is important to ensure that, at most, a small fraction of the compliance wells sampled
exceed a specific concentration level (EPA, 1992). Two coefficients are associated with any
tolerance interval; one is the proportion of the population that the interval is supposed to contain,
called the coverage. The second is the degree of confidence with which the interval reaches the
specified coverage, known as the tolerance coefficient. The UTL9595 is the upper tolerance limit
(UTL) of a TI with a coverage of 95 percent and a tolerance coefficient of 95 percent. The
UTL,5 was determined by Jacobs (1997) as the background concentration for comparison to —

contaminant concentrations. Background values for those metals found are provided in Table D.2.

D.3.2 PracticaL Quantitation Limits (PQLs)

A PQL is the lowest analytical result level that can reasonably be achieved within specified limits
of precision and accuracy during routine laboratory conditions. Each PQL value is higher than the
associated method detection limit (MDL), which is the minimum concentration of a substance that
can be measured and reported with 99 percent confidence that the analyte concentration is greater
than zero. Sample concentrations falling in between the MDL and PQL are assigned an "F' qualifier
indicating the variability of the result (HydroGeoLogic, 1997). Since a background concentration
for organic compounds is not appropriate, the PQL is used as a comparison to determine those
compounds which can be detected within established limits of precision and accuracy.

D.3.3 Risk Reduction Standard 2 (RRS 2)

RRS 2 values are the chemical-specific clean-up levels for remediation of groundwater that has
been contaminated by a release(s) from a SWMU/AOC. These values are established from
health-based standards and criteria (Texas and/or Federal) pursuant to the TNRCC Regulations,
30 TAC 335.551-335.569. If the PQL and/or background concentration for a given chemical is
greater than the RRS 2 level, the greater of the PQL or background value is to be used for
determining compliance with requirements of the groundwater remediation. If RRS 2 values are
not available, or do not provide appropriate protection for human health or the environment,
cleanup levels based on other numeric criteria, referred to as Medium Specific Concentrations
(MSCs), must be established. Formulae to develop MSCs, based on exposure factors and
pathways and chemical-specific toxicity, are provided in 30 TAC 335.558 (i.e., Medium Specific
Concentrations for Risk Reduction Standard Number 2). RRS 2 values for metals and VOCs are
provided in Table D.2 and Table D.3, respectively.

D.4 RESULTS OF SAMPLING

Of the 22 monitoring wells selected for sampling in the RAP (Parsons, 1997), 17 were sampled.
Four wells proposed for installation downgradient of SWMUs 64, 67, and 68 and AOC 7
(WHGLTAOO5, WHGLTAOO6, WHGLTAOO7, and WHGLTAOO8) were not in place for

U.S. Air Force Centerfor Environmental Excellence
D4 1-1d,oCk,oLogic. Inc. 7114198
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32 ;

•

• Background
Value : •

: (p.ig.'L) .

.

•
RRS 2 :.

. Value

(mg/L)

•.
•

,:

..
.

RRS
.. .. Value:

Sourte1:•ifJ
rsenic 0.0049 0.05 TNRCC
Barium 0.587 2 TNRCC
Beryllium 0.0003 0.004 TNRCC
Cadmium 0.0005 0.005 TNRCC
Calcium 226.3 — Essential Nutrient.2
:hrornium 0.006 0.1 TNRCC
Cobalt 0.0089 6.1 Derived
Iron 0.2239 0.3 Derived
Lead 0.0016 0.015 TNRCC

Magnesium 37.8 -- Essential Nutrient2
Manganese 0.175 2.4 Derived
Molybdenum 0.0144 0.51 Derived
Nickel 0.0204 0.1 TNRCC
Selenium 0.0077 0.05 TNRCC
Sodium 167.2 — Essential Nutrient2
Tin -- 61 Derived
Thallium 0.0632 0.082 Derived
Vanadium 0.0123 0.71 Derived

Notes:

'Source of all values was Texas Natural Resource Conservation Commission (TNRCC) Risk Reduction Standards 2

(30 TAC 335). Those noted as Derived were derived based on procedures presented in the regulations.

Essential Nutrient - no risk values available.

U.S. Air Force Center for Environmental Excellence
D5 HydGoLoJk. tu. 7IIVSS

Table D.2
Background and Risk Reduction Standard 2 ERRS 2)

Values for Inorganic Constituents
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Table D.3
Risk Reduction Standard 2 (RRS 2) Values
for Volatile Organic Compounds (VOCs)

:RRS
Value

70

4,100
5

100

70

410

1,460

1,020

5
2

Notes:

'Source of all values was Texas Natural Resource Conservation Commission (TNRCC) Risk Reduction Standards 2
(30 TAC 335). Those noted as 'Derived' were derived based on procedures presented in the regulations.

U. S. Air Force Centerfor Environmental Excellence
D-6 HydoGoLogc. hx. 7!I2/9

I ,2,3-Trichlorobenzene

Methylnaphthalene

ibenzofuran

aphthalene

rt-Butylbenzene

TNRCC

Derived

TNRCC

TNRCC

TNRCC

Derived

TNRCC

Derived

TNRCC
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sampling; these wells should be in place for the April 1998 basewide quarterly sampling event.
Monitoring well SDI3-07 contained free product; therefore, it was not sampled. The samples
collected from each well during the January 1998 sampling event are summarized in Table D.4.

D.4.1 Volatile Organic Compounds (VOCs)

All 17 monitoring wells sampled were analyzed for the presence of VOCs. Nine of the wells were
sampled using EPA Method SW8O2OA for aromatic VOCs (BTEX compounds) and the remaining
eight wells were sampled using EPA Method SW8260A. The VOCs detected above MDLs using
these two methods are presented in Table Di and Table D.6. Locations of the wells are provided
in Figure D.1.

Of nine monitoring wells sampled using EPA Method SW8O2OA, two monitoring wells, ST14-02
and ST14-W16, contained benzene at concentrations above the MDL (57 and 9.4 ug/L,
respectively); these concentrations were also above the RR.S 2 for benzene (5 ug/L). The only
other compound detected in this area was chlorobenzene; it was detected in monitoring wells
ST14-04 and ST14-29 at concentrations of 9.3F ugIL and 8.5 ug/L, respectively. These
concentrations are both well below the 100 ug/L RRS 2 value for this compound.

Of the eight monitoring wells sampled for VOCs using EPA Method SW8260A, the only
compound found above PQL was vinyl chloride in monitoring well ST 14-24, at a concentration
of 1.7 ug/L. The RRS 2 value for vinyl chloride is 2 ug/L. Monitoring well ST 14-24 was
designated as an upgradient well for the East Area SWMUs, but is also located downgradient of
the TCE plume in the Flightline and Landfill Areas. Vinyl chloride is a potential breakdown
product of chlorinated solvent degradation. Other contaminants, including trichioroethene, cis-
I ,2-dichloroethene, tert-butylbenzene, naphthalene, and 1 ,2,3-trichlorobenzene, were all found
in at least one of the upgradient wells (ST14-14, ST14-24, and STI4-26); however, all detections
were below PQLs.

D.4.2 Metals

Eleven monitoring wells were sampled for metals during the January 1998 sampling event. The
metals detected above MDLs during this sampling event are presented in Table D.7. Locations
of the wells are provided in Figure D. 1.

Monitoring wells ST14-14, ST14-24, and ST14-26, which were all sampled for metals, are
designated as upgradient wells. The sample taken from monitoring well ST14-24 did not contain
any metals above background values. Monitoring wells ST14-14 and ST14-26 both contained
iron at concentrations above both the background and RRS 2 values. No other metals sampled in
these upgradient wells were above RRS 2 values. Monitoring well STI4-14 contained manganese
at a concentration of 0. 19J mg/L, just slightly above the background values of 0.175 mgIL.
Monitoring well ST 14-26 contained vanadium at a concentration of 0.023F mg/L, which is above
background value of 0.0123 mg/L.

The remaining eight wells sampled for metals are all designated as plume wells. Six of the eight
plume wells contained arsenic above background values, with concentrations ranging from 0.012F

U.S. Air Force Center for Environmental Excellence
D-7 HyaoGog,. h.. 7114191
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Table D.4
Analytical Sampling - January 1998

1Samples from all wells will also be tested for the following standard field parameters: temperature. pH, electrical conductance

(EC), dissolved oxygen (DO), oxidation-reduction potential (Eh). and turbidity.

2Natural attentuation parameters to be sampled are common anions (chloride, nitrate, sulfbte), total organic carbon ('rOC),

Fe(Il), alkalinity, and methane.
3lhese wells were not installed in time for January 1998 sampling. They should be in place for the April 1998 sampling event.

'This well contained free product and was not sampled during the Janaury 1998 event.

Notes:
VOCs = volatile organic compounds
BTEX = benzene, toluenc, ethylbenzene, and total xylenes

—

U.S. Air Force Center for Environmental Excellence
D-S i-1ydroGoLogic. Inc. 71lV96

Wvlt
LJpgradient Wells

- -' Chemical Parametersà
Appendix

-
IX. VOCs flEX

Natural
Metals Mtenuutio

ST14-14 X X

ST14-24 X X

ST14-26 X X

Plume Wells (ST14)
17M X X
ST14-02 X X X
ST14-03 X X
ST14-04 X X
ST14-28 X X
ST14-29 X X
ST14-W16 X X
ST14-W18 X X X
ST14-W21 X X X

W1-I(3LTAOO8'

Plume Wells (SDI3)
SD13-O1 X X

SD13-02 X X

SD13-04 X X

SD13-06 X x
ST14-W31 X X

WHGLTAOO73

Point of Compliance Wells -

WHGLTAOO53

WHGLTAOO63
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Table D.5
Detections of Aromatic Volatile Organic Compounds (VOCs)

hi Wells Sampled Using Method SW8020

ST 14-02 Benzene

ST 14-03 (none)

ST 14-04 Chlorobenzene

ST 14-28 (none)

ST 14-29 Chlorobenzene

ST14-W16 Benzene

STI4-W18 (none)

STI4-W21 (none)

432 33rj

1The "F' qualifier indicates that the analyte was postively identified, but that the associated numerical
value is below the practical quantitation limit (PQL).

2Concentrations are reported in micrograms per liter (ug/L).

Notes:
PQL = practical quantitation limit

U.S. Air Force Center for Environmental Excellence
D-9 HydoGooLp, Inc. 7112191
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Table D.6

In Wells Sampled Using Method SW8260

17M (none)
SD13-01 (none)
SD13-02 (none)
SD13-04 (none)
SD 13-06 (none)
ST14-14 cis-1 ,2-Dichloroethene

tert-Butylbenzene

_____________ Trichioroethene

ST 14-24 cis-1 ,2-Dichloroethene

Trichioroethene

____________ Vinyl chloride

STI4-26 1 ,2,3-Trichlorobenzene

cis- 1 ,2-Dichloroethene

Naphthalene
Trichioroethene

ST14-W3 1 (none)

'The "F" qualifier indicates that the analyte was postwely identified, but that the associated numerical value is
below the practical quantitation limit (PQL).

2Concentrations are reported in micrograms per liter (ug/L).

Notes:
PQL = practical quantitation limit

U.S. Air Force Center for Environmental Excellence
D40 HydroGoLogIc, b. 7112198

Detections of Volatile Organic Compounds (VOCs)
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Table D.7
Detections of Metals in Wells Sampled

e1Ir Añaly Methodr R> Qua1ifier -PQ unita
SD13-01 Arsenic

Barium
Cobalt
Lead
Manganese
Molybdenum
Nickel
Selenium
Thallium
Tin

SW6020
SW6020
SW6020
SW6020
SW6020
SW6020
SW6020
SW6020
SW6020

SW6O1OA

0.056
0.17

0.0017
0.00034
0.059

0.0059
0.0097
0.0037

0.000024
0.11

F

F
F

F
F
F
F

0.6
0.02
0.07
0.5

0.02
0.08
0.15
0.8
0.4
0.1

mg/L
mg/L
mg/L
mgIL
mgIL
mgIL
mgIL
mgfL
mg/L
mgfL

SD13-02 Arsenic
Barium
Cobalt
Lead

Manganese
Molybdenum
Nickel
Selenium
Thallium
Tin
Zinc

SW6020
SW6020
SW6020
SW6020
SW6020
SW6020
SW6020
SW6020
SW6020

SW6O1OA
SW6020

0.026
0.17

0.00048
0.00044

0.26
0.005

0.0055
0.0045

0.000025
0.097
0.013

F

F
F

F
F
F
F
F
F

0.6
0.02
0.07
0.5

0.02
0.08
0.15
0.8
0.4
0.1

0.02

mgIL
mg/L
mg/L
mg/L
mg/L
mgIL
mgIL
mg/L
mgIL
mg/L
mg/L

SD13-04 Arsenic
Barium
Cobalt
Lead

Molybdenum
Selenium
Thallium
Tin
Vanadium

SW6020
SW6020
SW6020
SW6020
SW6020
SW6020
SW6020

SW6O1OA
SW6020

0.069
0.19

0.0036
0.0018
0.004
0.0045

0.000042
0.091

0.00029

F

F
F
F
F
F
F
F

0.6
0.02
0.07
0.5
0.08
0.8
0.4
0.1

0.08

mgIL
rnglL
mgIL
mg/L
mgIL
mg/L
mgIL
mg/L
mgIL

ST14-02 Antimony
Arsenic
Barium
Calcium
Chromium
Cobalt
Iron

Magnesium
Manganese
Molybdenum
Sodium
Thallium
Vanadium

SW6020
SW6020
SW6020
SW6O1O

SW6020
SW6020
SW6OIO
5W6010
5W6020
SW6020
SW6O1O
5W6020
SW6020

0.00065
0.012
0.11
138

0.00038
0.00038

13.8
6.8

0.23
0.0019
21.4

0.000068
0.00038

F
F

F
F

J
F

F
F

0.4
0.6

0.02
1

0.07
0.07
0.07

1

0.02
0.08

1

0.4
0.08

mg/L
mg/L
mg/L
mgIL
mgIL
mg/L
mgIL
mgIL
mg/L
mg/L
mg/L
mg/L
mgIL

U.S. Air Force Center for Environmental Excellence
-
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Table D.7
Detections of Metals in Wells Sampled (continued)

11*- \VeIl AnalyLe I ffwj I Result IQulitier'I .PQb I uiiII
STI4-14 Arsenic

Barium
Calcium
Iron
Magnesium
Manganese
Molybdenum
Selenium
Sodium
Thallium

SW6020
SW6020
SW6OIO
SW6O1O

SW6O1O

SW6020
SW6020
SW6020
SW6OIO
SW6020

0.0027
0.042
93.5
1.6
5.3
0.19

0.0025
0.0032
29.2

0.000077

F

J
F
F

F

0.60
0.020

1.0
0.070

1.0
0.020
0.080
0.80
1.0

0.40

mg/L
mg/L
mg/L
mgJL
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ST14-24 Arsenic
Barium
Calcium
Chromium
Cobalt
Magnesium
Manganese
Sodium
Thallium
Vanadium

SW6020
SW6020
SW6O1O

SW6020
SW6020
SW6O1O

SW6020
SW6O1O
SW6020
SW6020

0.001
0.21
109

0.00023
0.00028

9.1
0.038
27.1

0.00011
0.0012

F

F
F

J
J
F
F

0.6
0.02

1

0.07
0.07

1

0.02
1

0.4
0.08

mgIL
mgIL
mg/L
mgIL
mg/L
mg/L
mg/L
mg/L
rnglL
mg/L

ST14-26 Arsenic
Barium
Beryllium
Cadmium
Calcium
Lead
Magnesium
Manganese
Molybdenum
Selenium
Thallium
Vanadium

SW6020
SW6020
SW6020
SW6020
SW6OIO
SW6020
SW6O1O

SW6020
SW6020
SW6020
SW6020
SW6020

0.0048
0.13

0.00023
0.000085

171

0.0063
8

0.097
0.00097
0.0049

0.000095
0.023

F

F
F

F

J
F
F
F
F

0.60
0.020

0.0030
0.040

1.0
0.50
1.0

0.020
0.080
0.80
0.40
0.080

mgIL
mgIL
mgIL
mg/L
mg/L
mg/L
mg/L
mgJL
mg/L
mg/L
mg/L
mgIL

ST14-W18 Arsenic
Barium
Beryllium
Calcium
Cobalt
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Selenium
Sodium
Thallium
Vanadium

SW6020
SW6020
SW6020
SW6O1O

SW6020
SW6OIO
SW6020
SW6O1O

SW6020
SW6020
SW6020
SW6020
SW6O1O

SW6020
SW6020

0.025
0.13

0.000068
122

0.0025
8.7

0.02
5.1

0.16
0.0021
0.01

0.015
6.8

0.000071
0.00098

F

F

F

F

J
F
F
F
J
F
F

0.60
0.020

0.0030
1.0

0.070
0.070
0.50
1.0

0.020
0.080
0.15
0.80
1.0

0.40
0.080

mgfL
mg/L
mg/L
mg/L
mg/L
mg/L
mgfL
mg/L
mg/L
mgfL
mg/L
mg/L
mg/L
mg/L
mg/L

I-

U.S. Air Force Center for Environmental Excellence
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TableD.7
Detections of Metals in Wells Sampled (continued)

..efl itéI;I Methôd; Resu1t Qia1ifiei !PQI Units'IJ
ST14-W21 Arsenic

Barium
Calcium
Cobalt
Iron

Magnesium
Manganese
Molybdenum
Nickel
Selenium
Sodium
Thallium
Vanadium

SW6020
SW6020
SW6O1O
SW6020
SW6O1O
SW6O1O
SW6020
SW6020
SW6020
SW6020
SW6O1O
SW6020
SW6020

0.054
0.15
191

0.0015
14
6.2

0.42
0.0016
0.069
0.0031

14.5
0.000032
0.00043

F

F

J
F
F
F
J
F
F

0.60
0.020

1.0
0.070
0.070
1.0

0.020
0.080
0.15
0.80
1.0

0.40
0.080

mg/L
mg/L
mg/L
mgfL
mgfL
mgfL
mg/L
mg/L
mg/L
mgIL
mg/L
mg/L
mg/L

ST14-W31 Arsenic
Barium
Cobalt
Lead

Molybdenum
Selenium

Thallium
Tin
Vanadium

SW6020
SW6020
SW6020
SW6020
SW6020
SW6020
SW6020

SW6O1OA
SW6020

0.0012
0.15

0.00056
0.00044
0.00086
0.0052
0.00005
0.076

0.00052

F

F
F
F
F
F
F
F

0.6
0.02
0.07
0.5

0.08
0.8
0.4
0.1
0.08

mg/L
mgIL
mg/L
mg/L
mgIL
mgIL
mgIL
mgIL
mg/L

'The F" qualifier indicates that the analyte was postively identified, but that the
associated numerical value is below the practical quantitation limit (PQL). The "J"
qualifier indicates that the analyte was positively identified, but quantification is an
estimation

2Concentrations are reported in milligrams per liter (mg/L).

Notes:
PQL = practical quantitation limit

U.S. Air Force Center for Environmental Excellence
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mg/L to 0,069F mgIL. Arsenic concentrations exceeded the RRS 2 value of 0.05 mg/L in three
wells: SD13-02, SD13-04, and ST14-W21. Three of the eight wells, ST14-02, ST14-W18, and
ST14-W21, contained iron at concentrations above both the background and RRS 2 values,
ranging from 8.7 mg/L to 14 mg/L. Three of the eight wells, SD13-02, ST14-02, and ST14-W21,
contained manganese above background values, but none of these detections were above the RRS
2 value of 2.4 mg/L. Lead was detected in monitoring well ST14-W18 at a concentration 0.02F
mg/L, above the RRS 2 value of 0.015 mg/L. Lead was also detected in monitoring well SD13-04
at a concentration of 0.0018F mg/L, slightly above background value of 0.0016 mgiL. Other
metals found in the East area plume wells include selenium in monitoring well ST14-W18 and
nickel in monitoring well ST14-W21. Both of these detections were below background values.
Samples from two of the plume wells, SD 13-06 and ST 14-W3 1, did not contain any metals above
background values.

D.4.3 Other Analyses

Five wells were sampled for all RCRA Appendix IX compounds. In addition to the VOC and
metals analyses described in the preceeding sections, monitoring wells SD 13-01, SD13-02, SD 13-
04, SD13-06, and ST14-W31 were sampled for semivolatile organic compounds (SW8270B),
organochiorine pesticides and polychiorinated biphenyls (SW8O8OA), organophosphorus pesticides
(SW8140), chlorinated herbicides (SW8150), dioxins and flirans (SW8280), sulfide (E376.2), and
cyanide (SW9012). Table D.8 summarizes all detections above MDLs for these analyses. The
only contaminant found above its PQL was 2-methylnapthalene. This compound was found in
monitoring well SD13-04 at a concentration of 54 ug/L. The RRS 2 value for 2-methylnapthalene
is 4,100 ugfL.

D.4.4 Field and Natural Attenuation Parameters

As part of the requirements for the RAP, field and natural attenuation parameters were collected at
all sampled wells. The parameters and results are provided in Table D.9.

D.45 Corrective Action

There are several QC problems with the analytical data as reported by the laboratory for which
the corrective actions specified in the Basewide QAPP (HydroGeoLogic, 1997a) were not
performed. There are also cases where the analytical data quality is affected by failure of the
laboratory to adhere to the requirements of the Basewide QAPP (HydroGeoLogic, 1997a). As a
consequence of these procedural deficiencies in the laboratory quality control procedures, those
monitoring wells which were sampled for Appendix IX analytes in the January 1998 sampling
event will be resampled for herbicides, organochlorine pesticides/PCBs, organophosphorus
pesticides, and those VOCs listed in Table 7.2.13-1 of the Basewide QAPP (HydroGeoLogic,
1997a) during the April 1998 sampling event. The laboratory will perform the reanalyses for
these parameters at its own expense (with the exception of those VOC analyses which would have
been required for April 1998 samples regardless of previous results). The proposed sampling
protocol for the April 1998 sampling event is provided in Table 6.10.

U.S. Air Force Center for Environmental Excellence
D— 14 Hydrocol.og, h. 7/1419K
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Table D.8
Detections of Appendix IX Constituents, Excluding Metals and

Volate Organic Compounds (VOCs), iiiWéils Sampled

Well Analyte Meth Result QuaIifier PQL Uni&
SDI3-01 2-Methylnaphthalene

Dibenzofuran
SW8270B
SW8270B

5.2
1.7

F
F

9.6
9.6

ug/L
ug/L

SDI3-02 Sulfide, Total
2-Methylnaphthalene
Cyanide

E376.2
SW8270B
SW9012

0.022
8.1

0.001

F
F
F

0.05
9.6

0.01

mg/L
ugIL
mg/L

SD13-04 Sulfide, Total
2-Methylnaphthalene
Dibenzofuran

Cyanide

E376.2
SW8270B
SW8270B
SW9012

0.028
54
3.6

0.001

F

F
F

0.05
9.7
9.7
0.01

mg/L
ugIL
ug/L
mg/L

SD13-06 Cyanide SW9012 0.001 F 0.01 mg/L
ST14-W31 Cyanide SW9012 0.0015 F 0.01 mg/L

'The 'F" qualifier indicates that the analyte was postively identified, but that the associated numerical
value is below the practical quantitation limit (PQL).

2Concentrations are reported in micrograms per liter (ug/L) or milligrams per liter (mg/L).

Notes:
PQL = practical quantitation limit

U.S. Air Force Center for Environmental Excellence
D-15 ir. 7,121g.
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1998 QuánérlyReport—NASFo,i Worth JRB, Taas

Proposed Analytical Sampling - April 1q98

'Samples from all wells will also be tested for the following standard field parameters: temperature, pH, electrical conductance (EC).

dissolved oxygen (DO), oxidation-reduction potential (Eh), and turbidity.

2Herbicides, organophosporus pesticides, and organochlorine pesticides/PCBs are betng resampled in all wells sampled for Appendix
IX constituents in January 1998, due to laboratory quality control problems.

3Natural attentuation parameters to be sampled are common anions (chloride, nitrate, sulfate), total organic carbon (TOC). Fe(fl),
alkalinity, and methane.

Notes:
VOCs = volatile organic compounds
BTEX benzene, toluene, ethylberizene, and total xylenes

(LS. Air Force Center for Environmental Excellence
D- 17 HydoGLogi. Inc. 711219S
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y4roGeoLogic,Jnc. —Final Januw'y

.:43233

Table D.1O

Chemical Parameters
FUJI .

.

. .•-..s. . .
.

.

Appendix rujic, . . NaturaI
!X Herbicides VOCs BTEX Metals . . Attenuation3:wII

Upgradient Wells
ST14-14 X X
ST14-24 X X
ST14-26 X X
Plume Wells (ST14)
17M
ST 14-02
ST 14-03
ST 14-04
ST14-28
ST 14-29
ST 14-WI 6
ST 14-WI 8
ST14-W21
WHGLTAOO8
Plume Wells (SDI3)
SD13-01 X X X
SD13-02 X X X
SD13-04 X X X
SD13-06 X X X X
ST14-W3l X X X X
WHGLTAOO7 X
Point of Compliance Wells
SD13-07 X
WHGLTAOO5 X
WHGLTAOO6 X
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